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Based on the elevated OVA readings obtained in the field, it was 

decided to drill one of the cistern soil borings to groundwater and 

collect soil samples. Table 38 shows the analyses of samples 

collected below 13.5 ft. in soil boring SBC-3. VXs (51.32 mg/kg) 
were detected in the samples collected to a depth of 27.0 to 27.5 ft. 

Groundwater was encountered at 26 ft.

Perched water was encountered at depths of 13 ft. and 12 ft. while 

drilling SBC-3 and SBC-6.

The results of total metal analyses and EP toxicity analyses 

conducted on soil samples collected from SBC-1, SBC-2, SBC-3 and SBC-4 

are shown in Tables 39-44. In accord with OEPA September 17, 1985 

policy guidance, "Clean Levels for Closures", the soil samples were 

evaluated with the Student's t-test to determine whether metals 

contamination was found around the cistern. At the 0.01 level of
significance, none of the soil samples collected around the cistern 

could confidently be said to contain metal concentrations
significantly greater than background. No soil samples exhibited EP 

toxicity.

Six soil borings (SB-34, SB-35, SB-36, SB-36A, SB-37 and SB-38) 
were drilled in and around the HCC process building to define the 

extent of perched water believed to be migrating to the cistern and 

associated piping. The soil borings are shown on Drawing No. 1.
Perched water was encountered in SB-36, SB-36A, SB-37 and SB-38
between 2.0 to 3.0 ft. Samples of the perched water were collected
and submitted for VX analysis and the results are shown in Table 45.
Perched water did not accumulate in boring SB-38 and it could not be 

sampled. Perched water was not encountered during the drilling of 
soil borings SB-34 and SB-35. Table 45 shows that VXs similar to 

those found in the cistern were detected in the perched water. VX 

concentrations were lower in the sample collected in SB-37, the boring 

furthest from the cistern. No mineral spirits were identified in the 

perched water samples.
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HUKILL CHEMICAL CORPORATION 

BEDFORD. OHIO

TABLE 38

CISTERN BORINGS 

ADDITIONAL SAMPLING DEPTHS 

ORGANIC ANALYSIS

Sample Location SBC-3 SBC-3 SBC-3
Sample Number SS-138 SS-142 SS-143
Sample Depth 5.0-6.5 21.5-22.0 27.0-27.5

Parameter (mg/kg)

Methylene Chloride 19 (J) 6.1 2.7
Acetone n
2-Butanone

100 38 16.
46 (J) 22 22

4-Methyl-2-Pentanone LD LD 4.2
Toluene 120 3.4 2.3
Ethyl Benzene 43 1.0 (3) 0.82 (J)
Xylene 200 5.4 3.3
Total VOCs 528 75.9 51.32
OVA Reading (ppm) GT 1000 100 GT 1000

NOTES:

LD indicates less than the detection limit. Detection limits are 
sample specific due to concentration ranges of organics in samples. 
For the detection limit of a specific sample, refer to the laboratory 
results in Appendix C.
(J) indicates compound identified at a concentration estimated below 
the detection limit.
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HUKILL CHEMICAL CORPORATION 

BEDFORD, OHIO

TABLE 39

CISTERN SOIL SAMPLING; 
METALS ANALYSES

Sample Location SBC-1 SBC-2 SBC-3 SBC-4
Sample Number SS-128 SS-133 SS-137 SS-144
Sample Depth (ft) 0.5-2.0 0.5-2.0 0.5-2.0 0.5-2.0

Parameter (mg/kg)

Arsenic 13 16 16 15
Barium LD LD LD LD
Cadmiurn LD LD LD LD
Chromiurn LD LD LD LD
Lead 5.3 7.8 10 15 (S)
Mercury LD LD LD LD
Selenium LD LD LD LD
Silver LD LD LD LD

NOTES:

1. LD indicates less than the detection limit. Detection limits are sample 
specific. For the detection limit of a specific sample, refer to the 
laboratory results in Appendix C.

2. (S) indicates concentration determined by the method of standard addition.
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HUKILL CHEMICAL CORPORATION 

BEDFORD, OHIO

TABLE 40

CISTERN SOIL SAMPLING 

METALS ANALYSES

Sample Location SBC-1 SBC-2 SBC-3 SBC-4
Sample Number SSM-131 SSM-135 SSM-139 SSM-146
Sample Depth (ft) 8.0-9.5 8.0-9.5 8.0-9.5 8.0-9.5

Parameter (mg/kg)

Arsenic 17 22 23 21
Barium 96 LD 76 LD
Cadmiurn LD LD LD 4.1
Chromiurn 23 12 LD 18
Lead 70 12 21 (S) 15 (S)
Mercury LD LD LD LD
Selenium LD LD LD LD
Silver LD LD LD LD

NOTES:

1. LD indicates less than the detection limit. Detection limits are sample 
specific. Refer to Appendix C for the specific sample detection limit.

2. (S) indicates concentration determined by the method of standard addition.
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HUKILL CHEMICAL CORPORATION 

BEDFORD. OHIO

TABLE 41

CISTERN SOIL SAMPLING 

METALS ANALYSES

Sample Location SBC-1 SBC-2 SBC-3 SBC-4
Sample Number SSM-132 SSM-136 SSM-140 SSM-147
Sample Depth (ft) 13.0-14.5 13.0-14.5 13.0-14.5 13.0-14.

Parameter (mg/kg)

Arsenic 18 29 19 17
Barium LD LD LD LD
Cadmiurn LD 4.1 5.3 LD
Chromium 16 15 11 12
Lead 9.9 (S) 19 (S) 9 (S) LD
Mercury LD LD LD LD
Selenium (R) LD LD LD LD
Silver LD LD LD LD

NOTES:

1. LD indicates less than the detection limit. Refer to Appendix C for the 
specific sample detection limit.

2. (S) indicates concentration determined by the method of standard addition.
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HUKILL CHEMICAL CORPORATION 

BEDFORD, OHIO

TABLE 42

CISTERN SOIL SAMPLING 

EP TOXICITY ANALYSES

Sample Location SBC-1 SBC-2 SBC-3 SBC-4
Sample Number SSM-128 SSM-133 SSM-137 SSM-144
Sample Depth (ft) 0.5-2.0 0.5-2.0 0.5-2.0 0.5-2.0

Parameter (mg/1)

Arsenic LD LD LD LD
Bari urn 0.24 0.15 0.16 0.23
Cadmium LD LD 0.017 LD
Chromium (T) LD LD LD LD
Lead LD LD LD LD
Mercury LD LD LD LD
Selenium (R) LD LD LD LD
Silver 0.01 0.01 0.01 0.01

NOTES:

1. LD indicates less than the detection limit. Detection limits are sample 
specific. For the detection limit of a specific sample, refer to the 
laboratory results in Appendix C.

2. (R) indicates spike sample recovery was not within control limits.
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HUKILL CHEMICAL CORPORATION 

BEDFORD. OHIO

TABLE 43

CISTERN SOIL SAMPLING 

EP TOXICITY ANALYSES

Sample Location 

Sample Number 
Sample Depth (ft)

Parameter (mg/1)

SBC-1 

SSM-131 

8.0-9.5

SBC-2 

SSM-135 

8.0-9.5

SBC-3 

SSM-139 

8.0-9.5

SBC-4 

SSM-146 

8.0-9.5

Arsenic LD LD LD LD
Barium 0.6 LD 0.26 LD
Cadmiurn 0.011 LD LD LD
Chromium (T) LD LD LD LD
Lead 0.043 LD LD LD
Mercury 0.002 0.002 LD LD
Selenium (R) LD LD LD LD
Silver 0.01 0.01 0.01 0.01

NOTES:

1. LD indicates less than the detection limit. Detection limits are sample 
specific. For the detection limit of a specific sample, refer to the 
laboratory results in Appendix C.

2. (R) indicates spike sample recovery was not within control limits.

88



I

I

eder associates consulting engineers, p.c. 

HUKILL CHEMICAL CORPORATION 

BEDFORD. OHIO

TABLE 44

CISTERN SOIL SAMPLING
EP TOXICITYJ^NALYSES

Sample Location SBC-1 SBC-2 SBC-3 SBC-4
Sample Number SSM-132 SSM-136 SSM-140 SSM-147
Sample Depth (ft) 13.0-14.5 13.0-14.5 13.0-14.5 13.0-14.

Parameter (mg/1)

Arsenic LD LD LD LD
Barium LD LD 0.07 LD
Cadmlurn LD LD LD LD
Chromium (T) LD LD LD LD
Lead LD LD LD LD
Mercury 0.005 LD LD LD
Selenium (R) LD LD LD LD
Silver 0.01 0.01 0.01 0.01

NOTES:

1. LD Indicates less than the detection limit. Detection limits are sampl 
specific. For the detection limit of a specific sample, refer to th 
laboratory results In Appendix C.

2. (R) Indicates spike sample recovery was not within control limits.
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HUKILL CHEMICAL CORPORATION 

BEDFORD, OHIO

TABLE 45

CISTERN BORINGS 

PERCHED WATER ORGANIC ANALYSES

Sample Location 

Sample Number 
Sample Date

Parameter (mg/1)

SB-36
SS-24
9/18/86

SB-36A
SS-27
9/18/86

SB-37
SS-19
9/18/86

Acetone 220.0 230.0 LD
Methylene Chloride 380.0 460.0 LD
2-Butanone 430.0 420.0 LD
Toluene 24.0 25.0 160.0
Isopropyl Alcohol LD 30.0 (J) LD
4-Methyl, 2-Pentanone 36.0 (J) 31.0 (J) LD
Hexanone 360.0 240.0 LD
Tetrahydrofuran 70.0 (0)^^^ LD LD
TOC 42,000. 38,500 49.9
TOX 49. 68 0.300

NOTES:

1. LD Indicates less than the detection limit.
2. Detection limits are sample specific due to concentration ranges 

of organics in samples. For the detection limit of a specific 
sample refer to the laboratory reports in Appendix C.

3. Result includes the concentration of propyl furan.
4. — indicates parameter was not analyzed.
5. 3 indicates compound identified at a concentration below the 

detection limit.
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Soil samples were also collected during the drilling of soil 
borings SB-34, SB-35, SB-37 and SB-38. The results of these samples 

are shown in Table 46. With the exception of a soil sample collected 

in soil boring SB-38 between 3.5 to 5.0 ft., the samples contained low 

levels of VOCs. The SB-38 sample collected between 3.5 to 5.0 ft. 

contained 146 mg/kg total VOCs. However, the deeper sample (12.5 to 

13.5 ft.) from this boring contained 1.8 mg/kg total VOCs.

6.7 Neutralization Pits

In April 1986, isopropyl ether was detected in background soil 
boring SB-14. The boring was relocated and redrilled as discussed in 

Section 5.0. The occurrence of isopropyl ether was investigated and 

conversations with plant personnel indicated that isopropyl ether was 

an acid base compound containing sulfuric acid and phosphoric acid at 
concentrations of 25X and 15X, respectively. It was also determined 

that there was a single instance discharge of off-spec isopropyl ether 

product to the neutralization pits for treatment. Isopropyl ether is 

not a regulated substance and is not on the Hazardous Substance List 
(HSL). To verify that there were no other organic chemicals 

discharged to the neutralization pits, soil samples collected from the 

pits were analyzed for organic chemicals.

The results of the organic analyses of samples from the 

neutralization pits are shown in Tables 47 and 48. Concentrations of 
VOCs, except isopropyl ether, were similar to concentrations detected 

in background soil sample. Isopropyl ether was detected at 1175 ug/kg 

at 9.5 to 11.0 ft. in the east neutralization pit and at 60 ug/kg in 

the west neutralization pit at similar depth.

Samples from soil borings SB-14, SB-43, PH-1 and PH-2-3 were sent 
to the laboratory for organics analysis to define the extent of the 

isopropyl ether in the ground and to verify that other organics were 

not present. The locations of these borings are shown in Drawing No.
1, the laboratory data is shown in Table 49. Other than isopropyl
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HUKILL CHEMICAL CORPORATION 
BEDFORD, OHIO

TABLE 46

CISTERN BORINGS

Sample Location SB-34
Sample Number SS-17
Sample Depth (ft) 3.5-5.0

Parameter (mg/kg)

SB-35
SS-6

17.5-18.0

SB-37 
SS-22 

12-13.5

SB-38 
SS-11 

3.5-5.0

SB-38
SS-13

12.5-13.5

Methylene Chloride 0.012 0.510 0.074 11 (J) 0.130
Aceton e 0.210 0.130 0.230 LD 0.570
2-Butanone 0.013 (J) 0.041 (J) 0.016 (J) LD 0.170
1,1,1 Trichloroethane LD 0.110 LD LD 0.015
Trichloroethylene LO 0.110 LD LD LO
Benzene LD LD LD LD 0.013 (J)
4-Methy1-2 Pentanone LD 0.026 (J) LD LD 0.069
Tetrachl oroethy lene LD 0.600 LD LO 0.026
Toluene LD 0.100 LD 37 0.250
Ethyl Benzene LD 0.043 LD 16 (J) 0.029
Total Xylenes 
1,1,2-Trichloro

LD 0.250 LO 82 0.110

1,2,2-Trifluoroethane LD LD 0.7 (J) LD 0.400 (J)
Propane, 2-2' Oxybis LD LD LO LD 0.020 (J)
Total VOCs 0.235 1.92 1.02 146 1.802
OVA Reading (ppm) 100 100 3.5 GT 1000 12

NOTES:

1. LD indicates less than the detection limit. Detection limits are sample specific due to
concentration ranges of organics in samples, 
the laboratory results in Appendix C.

2.

For the detection limit of a specific sample, refer to 

(J) indicates compound identified at a concentration estimated below the detection limit.



I

I

eder associates consulting engineers, p.c.

HUKILL CHEMICAL CORPORATION 

BEDFORD. OHIO

TABLE 47

WEST NEUTRALIZATION PIT 

ORGANIC ANALYSES

Sample Location 

Sample Number 
Sample Depth (ft)

Parameter (ug/kg)

Methylene Chloride
Acetone
Toluene
1,1,2 Trichloro-

1,2,2 Trifluoroethane 

Chloroform 

Propane, 2,2'-Oxyb1s 

(isopropyl ether) (3) 

Trimethysilanol (3)
Total VOCs 

OVA Readings

SB-39 and SB-40
SS-122 

4.5-6.0
SS-123

9.5-11.0

89
44
1 (J)

100 (J) 

LD

LD
LD
234

68
78
LD

20 (J)
21

60 (J) 

6 (J) 

253

NOTES:

1.

2.

3.
4.

Sample numbers SS-122 and SS-123 were composite samples of soil 
borings SB-39 and SB-40.
(J) indicates compound identified at a 
below the detection limit.

concentration estimated

Compound is not a regulated hazardous chemical.
(LD) indicates less than the detection limit. Detection limits 
are sample specific due to concentration samples of organics in 
samples. For the detection limit of a specific sample refer to 
the laboratory results in Appendix C.
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TABLE 48

EAST NEUTRALIZATION PIT 
ORGANIC ANALYSES

Sample Location
Sample Number SS-124 SS-124 RA

SB-41 and SB-42
SS-124 DUP

(1)

SS-124 DUP RA SS-124 BLANK SS-126
Sample Depth (ft) 0-3.0 0-3.0 0-3.0 0-3.0 NA 9.5-n.O

Parameter (ug/kg)

Methylene Chloride 18 12 77 11 29 37
Acetone 38 35 100 32 LD 82
Toluene 15 10 LD LD LD
Trimethylsilanol (2) 10 (J) 10 (J) 40 (J) 9 (J) LO 60 (J)
1,1,2-Tr1ch1oro-

1,2,2-Trlchloroethane LD 100 (J) LD LD LD LD
Propane, 2-2'-0xyb1s 

(Isopropyl ether) (2) LD LD LD LD LO 1000 (J)
Total VOCs 81 167 217 52 29 1179
OVA Readings — .. ««

NOTES;

1. Sample numbers SS-124 and SS-126 were composite samples of soil borings SB-41 and SB-42.

2. Compound Is not a regulated hazardous chemical.

3. Surrogate recovery of Toluene-D8 was outside QC limits due to matrix Interference of samples SS-124 and SS-124 
duplicate. Samples were reanalyzed (SS-124 RA and SS-124 duplicate RA and surrogate recoveries were again outside QC 
limits due to matrix interference. See "Sail Surrogate Percent Recovery Summary" in Appendix C.

4. LO Indicates Indicates less than the detection limit. Detection limits are sample specific due to concentration ranges 
of organics In samples. For the detection limit of a specific sample, refer to the laboratory results 1n Appendix C.
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HUKILL CHEMICAL CORPORATION 
BEDFORD, OHIO

TABLE 49

NEUTRALIZATION PIT AREA 
ORGANIC ANALYSES

Sample Location
Sample Number
Sample Depth (ft)

SB-14
SS-117

3.0-4.5

SB-14
SS-118

4.5-6.0

SB-43
SS-114

See Note 1

PH-1
PH-1

See Note 2

PH-2&3
PH-243

See Note 2

Parameter (ug/kg)

Methylene Chloride 80 78 12 12 15

Acetone 85 76 22 24 23

Toluene 38 27 3 (J) 2 (J) 2 (J)

Propane, 2-2’ Oxybis 
(Isopropyl Ether) 2000 (J) 2000 (J) LD LD LD

4-Methyl-2 Pentanone LD LD LD LD 2 (J)

Xylene LD LD LD 1 (J) 3 (J)

Total VOCs 2203 2181 37 38 42

OVA Readings 12 9.5

NOTES:

1. Samples were collected at 0.5-1.0 feet, 1.5-3.0 feet, 3-4.5 feet and 8-9.5 feet, and composited.

2. Sample No. PH-1 Is a composite of soil samples collected from 0 to 5.0 feet Saimlp Nn ph ? i .
composite of soil samples collected at PH-2 and PH-3 from 1.5-3l^D feet. ^ *

3. LD indicates less than the detection limit. Detection limits arp samnip cnpr<r<, *

4. (J) indicates compound Identified at a concentration estimated below the detection limit.

5. (—) Indicates parameter not analyzed.



I

I

eder associates consulting engineers, p.c.

ether, the VOC concentrations in these samples were similar to 

background. The concentration of isopropyl ether at a depth of 3.0 to 

6.0 ft. in soil boring SB-14 was 2000 ug/kg, however, isopropyl ether 

was not detected in soil boring SB-43. The extent of isopropyl ether 

in the ground to the north of the neutralization pits is therefore 

limited to the area between SB-14 and SB-43. The vertical extent of 
isopropyl ether in the soil is approximately 9.5 to 11 ft.

Results of total metals analyses (Table 50) indicate elevated 

levels of iron and copper in samples collected from both pits. Iron 

concentrations ranged from 28,700 to 68,300 mg/kg. Copper 
concentrations ranged from 26 mg/kg to 657 mg/kg. Concentrations of 
other metals were similar to those detected in background soil samples.

Two soil samples (PH-1, PH-2-3) were collected to the north of the 

neutralization pits and analyzed for total metals. The analytical 
results are shown in Table 51 and are similar to the results of metals 

analyses on samples collected from the neutralization pits and 

background soil samples. Samples PH-2 and PH-2-3 were not analyzed 

for iron, copper or nickel.

6.8 No Free Liquid Container Storage Area

Five soil borings were drilled along the perimeter of the 

container storage area located to the east of the HCC facility 

(Drawing No. 1). Samples were collected from the borings for organics 

and metals analyses. The results of the analyses are shown in Table 

52. Groundwater was not encountered in the Well F borehole and Well F 

was installed in soil boring SB-46.

In general, VOC concentrations decreased with depth in soil 
borings SB-46, SB-47, SB-49 and in the Well F borehole. Elevated 

levels of total VOCs (146 mg/kg) were detected at 2 to 3.5 ft. in the 

Well F borehole, however, OVA readings approached background at 
appoximately 17.0 ft. The 17 foot depth was not analyzed by the 

laboratory. Soil samples collected from soil boring SB-46 at 4.5 to



VO

Sample Location 
Sample Number 
Sample Depth (ft)

Parameter (mg/kg)

HUKILL CHEMICAL CORPORATION 
BEDFORD. OHIO

TABLE 50

NEUTRALIZATION PITS 
TOTAL METALS ANALYSES

NPS C-1 
0-3.0

West Pit

SB-39 and SB-40 
NPS C-2 
4.5-6.0

East Pit

SB-41 and SB-42
NPS C-3 
9.5-11.0

NPS C-4 
0-3.0

NPS C-5 
4.5-6.0

NPS C-6 
9.5-11.0

Arsenic (*) 16 6.1 9.6 38 14 11
Barium (*) 98 55 45 98 54 51
Cadmium LD LD 3.4 4.9 LD LO
Chromium (T) (R) 26 12 17 LD 38 15
Copper (R) 657 41 26 203 110 27
Iron 68,300 30,900 39,400 67,600 33,800 28,700
Lead 159 29 {+) 17 92 (+) 88 (+) 15 (S)
Mercury (R) LD LD LO 0.12 LD LO
Nickel LD LD 35 35 54 30
Selenium LD LD LD LD LO LD
Silver LD LD LD LD LO LD
Solids % 61 81 88 81 • 82 87

NOTES:

1. Sample numbers NPS C-■1, NPS C-2. and NPS C-2 were composite samples of soil borings SB-39 and SB-40.

2. Sample nunbers NPS C-4, NPS C-5, and NPS C-6 were composite samples of soil borings SB-41 and SB-42.
3. LD Indicates less than the detection limit. For detection limits of a specific sample refer to the laboratory results 

In Appendix C.
4. R Indicates that spike sample recovery was not within control limits.
5. + Indicates that the correlation coefficient for method of standard addition Is less than 0.995.
6. * Indicates that duplicate analysis areas not within control limits.
7. S Indicates valve determined by method of standard addition.
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Sample Location

HUKILL CHEMICAL CORPORATION
BEDFORD. OHIO

TABLE 51

NEUTRALIZATION PIT AREA
METALS ANALYSES

PH-1 PH-3 PH-2 & PH-3
Sample Number PH-1 PH-3 PH-2-3
Sample Depth See Note 1 See Note 1 See Note 1

Parameter (mg/kg)

Arsenic 17 14 21
Barium 59 53 99
Cadmiurn 7.1 LD 7
Chromium (T) LD 32 (R) 324 (R)
Lead 44 (R) 2D (*) 72 (S)(*)
Mercury LD LD LD
Selenium, (R) LD LD LD (R)
Silver LD (R) 9.9 LD
X Solids 84 76 86

NOTES:
1. Sample No. PH-1 is a composite of soil samples collected from 0 to

5.0 feet. Sample No. PH-2-3 is a composite of samples from 1.5 to
3.0 ft. at location PH-2 and PH-3. PH-3 is a composite of soil 
collected from 0 to 1.5 ft.

2. LD indicates less than the detection limit. Detection limits are 
sample specific due to concentration ranges of organics in 
samples. For the detection limit of a specific sample refer to 
the laboratory results in Appendix C.

3. R indicates that spike sample recovery was not within control 
limits.

4. * indicates that duplicate analysis areas not within control 
limits.

5. (S) indicates determined by method of standard addition. PH-3 is 
a composite of soil collected from 0 to 1.5 ft.

98
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BEDFORD, OHIO

TABLE 52

CONTAINER STORAGE AREA 
ORGANIC ANALYSES

Sainple Location 
Sample Number 
Sample Depth (ft)

Parameter (mg/kg)

Boring Wei 1 
SS-29 

2.0-3.5

SB-46 
SS-41 

4.5-6.0

SB-46
SS-45

21.0-21.4

SB-47 
SS-50 

3.0-4.5

SB-47
SS-52

9.0-10.5

SB-48
SS-60

16.5-17.0

SB-49 
SS-63 

3.5-5.0

SB-49
SS-66

16.5-16.8

Methylene Chloride 41.0 (J) 51.0 0.051 3.4 2.6 0.017 19.0 0.008
Acetone LD LO 0.090 4.0 3.9 0.048 16.0 0.040
Trans-1,2-D1chloroethy1ene LD 18.0 (J) 0.080 LO LD LD LD LD
2-Butanone LD LD 0.038 (J) 4.9 4.9 0.012 (J) 17.0 0.015
4-Methyl-2-Pentanone LD LD LD LD LD LD LD 0.004 (J)
Toluene 17.0 (J) 230.0 0.081 12.0 LD 0.011 LD 0.006

Ethyl Benzene 9.0 (J) 230.0 0.027 2.7 LD LD LD LO

Total Xylene 79.0 (J) 1800.0 0.220 5.2 LD LD LD LO
Trimethylsllanol LO LO 0.030 (0) LD LD 0.020 (J) LD 0.005 (J)
Hexane LD LD 0.060 (J) LO LD LD LD LD
2-Methyl-Hexane LD LD 0.030 (J) LD LD LD LD LO
1-Ethy1-4-Methy1 Benzene LD LO LO LD LO LD 30.0 (J) LD
Total VOCs 146 2329 0.707 32.2 11.4 0.108 82 0.078 D

(/»
OVA Readings GT 1000 GT 1000 35 340 20 8 200 3.5 1
NOTES:

1.

2.

3.

4.

LO Indicates less than the detection limit. Detection limits are sample specific due to concentration 
ranges of organics In samples. For the detection limit of a specific sample, refer to the laboratory 
results In Appendix C.

(J) Indicates compound Identified at a concentration estimated below the detection limit.

Monitor Well F was Installed In Soil Boring SB-46. No water was encountered during the drilling of Boring 
Well F.

Surrogate recoveries of Toluene-D8 and Bromofluorobenzene were outside 
Interference. See "Soil Surrogate Percent Recovery Summary" In Appendix C.

qc limits due to matrix
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6.0 ft. showed a total MQC concentration of 2029 mg/kg which declined 

to 0.707 mg/kg at 21 ft. VOCs in soil samples collected from soil 
boring SB-47 at 3.0 to 4.5 ft. and 9.0 to 10.5 ft. were 32.2 mg/kg and 

11.4 mg/kg, respectively.

VOC concentrations in soil boring SB-48 were at or near the 

concentrations of the background soil samples. OVA readings showed 

background over the entire depth (0.5 to 17.0 ft.) of this boring.
VOC concentrations in samples collected at boring SB-49 were 82.0 

mg/kg and 0.078 mg/kg at depths of 3.5 to 5.0 ft. and 16.5 to 16.8 

ft., respectively.

Results of metals analysis of soil samples collected at or near 
the sample depths collected for organic analyses are shown in Table 

53. Concentrations of arsenic, barium, cadmium, selenium and silver 

were similar to the metals background in soil. Elevated levels of 
barium, lead, chromium and mercury were detected in soil boring SB-46 

at a depth of 4.5 to 6.0 ft. Mercury levels higher than background 

were detected at 2.0 to 3.5 ft. in samples from the Well F borehole 

and at 3.0 to 4.5 ft. in soil boring SB-47.

6.9 API Tank Basin Area

Two soil borings were drilled to the east of the containment basin 

which is located above the API tank and samples were collected for 

organic and metals analyses. The results of the analyses are shown in 

Tables 54 and 55. Boring locations are shown on Drawing No. 1.

Concentrations of VOCs detected in samples from soil boring SB-50 

were 0.19 mg/kg and 0.115 mg/kg at 3.5 to 5.0 ft. and 12.5 to 13.5 

ft., respectively and were similar to those detected in background 

soil samples. Total VXs in soil boring SB-51 were 523.3 mg/kg at a 

depth of 8.0 to 9.5 ft., however, at 16.5 to 17.0 ft., the VOC 

concentrations decreased to 0.084 mg/kg, similar to background.
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HUKILL CHEMICAL CORPORATION 
BEDFORD, OHIO

TABLE 53

CONTAINER STORAGE AREA 
METALS ANALYSES

Sample Location Well F Boring SB-46 SB-47 SB-48 SB-49
Sample Number SS-30 SS-41 SS-50 SS-60 SS-63
Sample Depth (ft) 2.0-3.5 4.5-6.0 3.0-4.5 16.5-17.0 3.5-5.0

Parameter (mg/kg)

Arsenic (*) 16 12 12(S) 8.8 10
Barium (*) 78 234 80 36 72
Cadmium LD 4.8 LD LD LD
Chromium (T) (R) 15 74 19 15 14
Lead 76 199 136 18 27
Mercury (R) 1.5 0.56 0.13 LD LD
Selenium LD LD LD LD LD
Silver LD LD LD LD LD
X Solids 76 72 80 96 83

NOTES:

1.
2.
3.
4.

5.

(*) Indicates duplicate analysis was not within control limits.
(R) indicates spike sample recovery was not within control limits.
(S) indicates concentration determined by method of standard addition.
LD indicates less than the detection limit. For the detection limit of a specific sample refer to 
the laboratory reports in Appendix C.
Monitor Well F was installed in soil boring SB-46. No water was encountered during the drilling of 
Boring Well F.
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HUKILL CHEMICAL CORPORATION 
BEDFORD, OHIO

TABLE 54

API TANK AREA

ORGANIC ANALYSES

San^le Location 
Sample Number 
Sample Depth (ft)

Parameter (mg/kg)

SB-50 
SS-77 

3.5-5.0

SB-50 
SS-77 Oup. 
3.5-5.0

SB-50
SS-77 Blank 

NA

SB-50
SS-79

12.5-13.5

SB-51 
SS-70 

8.0-9. 5

SB-51 
SS-70 RA 
8.0-9.5

SB-51
SS-72

16.5-17.0

Methylene Chloride 0.034 0.023 0.031 0.018 4.3 4.2 0.016
Acetone 0.150 0.041 0.010 0.044 11.0 10.0 0.027
T etrachloroethy1ene LD LD LD LD 3.0 3.0 LD
Toluene 0.006 0.023 0.004(J) 0.037 100.0 110.0 0.024
Ethyl Benzene LD LD LD LD 55.0 62.0 0.002(J)
Xylene LD LO LD LO 350.0 370.0 0.011
1.1.1 Trichloroethane
1.1.2 Trichloro-

LO LO 0.006 LD LO LD LD

1,2,2 Trichfluoroethane LD LD LD 0.008(J) LD LO LO
Trimethylsilanol LD LD LD 0.008(J) LO LD LD
Trans-1,2 Dichloroethylene LD LD LD LD LD LO 0.004(0)
Total VOCs 0.19 0.087 0.051 0.115 523.3 559.2 0.084
OVA Readings 3.5 — — 2.0 400 — 15

NOTES;

1. LD indicates less than the detection limit. Detection limits are sample specific due to concentration 
ranges of organics in samples. For the detection limit of a specific sample, refer to the laboratory 
results in Appendix C.

2. (J) indicates compound identified at a concentration estimated below the detection limit.

3. NA indicates not applicable.

4. Dup. indicates duplicate analysis

5. — indicates parameter not analyzed.
6. RA indicates reanalysis by the laboratory. The percent difference for toluene was 33% in the laboratory's 

continuing calibration. The allowable limit is 25X, therefore actual Toluene concentrations may be 
slightly higher than reported for sample number SS-70 only. Surrogate recovery of Bromofluorobenzene was 
outside QC limits, due to matrix Interference of sample SS-70. Sample number SS-70 was reanalyzed 
(SS-70RA). Surrogate for SS-70RA was also outside QC limits, due to matrix interference. See "Soil 
Surrogate Percent Recovery Summary" in Appendix C.
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BEDFORD, OHIO

TABLE 55

API TANK AREA 

METALS ANALYSES

Sample Location SB-51
Sample Number SS-70
Sample Depth (ft) 8.0-9.5

Parameter (mg/kg)

Arsenic 8.5 (S)
Bari urn 54 (*)
Cadmiurn LD
Chromium (T) 17 (R)
Lead 19
Mercury LD (R)
Selenium LD
Silver LD
X Solids 82

NOTES:

1.
2.
3.

(*) Indicates duplicate analysis was not within control limits.
(R) indicates spike sample recovery was not within control limits.
(S) indicates concentration determined by method of standard 
addition.

4. LD indicates less than the detection limit. For the detection 
limit of a specific sample refer to the laboratory results in 
Appendix C.
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Metals analyses on the soil sample showing the highest
concentration of organics in soil boring SB-51 showed less than 

background (Table 55).

6.10 Storm Water Collection System

A schematic of the HCC storm water drainage system is shown in 

Drawing No. 3. The drainage system discharges at Outfall No. 001.
The storm water system was sampled by HCC personnel under EA's 

guidance in an effort to identify sources of elevated effluent levels 

of BOD, TOC and COD. Samples of standing water were collected at 
various points along the storm water collection system during dry 

weather periods and samples from the outfall were collected during dry 

and wet weather periods.

Sample COD was measured as the indicator parameter. COD analyses 

were performed by the HCC laboratory (Tables 56 and 57). Elevated 

levels of COD were detected in storm water collected from the area of 
the shipping dock and the east drive main interceptor. In addition, 
water seeping from the ground around the manhole of the east drive 

main interceptor and flow into the manhole also contained elevated 

levels of COD.

The results of Outfall 001 sampling and COD analyses versus flow 

rates show that there are elevated CXX) levels (2850 mg/1) under low 

flow conditions and COD levels decrease as the flow rate increases in 

wet weather (Table 57).

Visual inspection of the storm water collection system showed the 

following:

1. During dry weather periods, flow was observed from the 

north-south piping run into the east drive main interceptor 

manhole.
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HUKILL CHEMICAL CORPORATION 

BEDFORD, OHIO

TABLE 56

STORM WATER COLLECTION SYSTEM

Sampling Location 
___  Number

1
2
3
4
5
6A
6B
6C
7

COD (ma/1)
July 2. 1985 September 6. 1985

260
160
0

4000
10

GT 6000

3600

100
90

200
GT 6000 

50
GT 6000^ 

GT 6000^ 

GT 6000^ 

2600

Flow rate at outfall tank (gal/hr)

NOTES:
1. GT indicates greater than
2. (—) indicates no sample collected
3. Sample collected was standing liquid in the East Drive Main 

Interceptor.
4. Sample collected was liquid flow from the inlet of the North-South 

run at the East Drive Main Interceptor.
5. Sample collected was liquid seepage around the inlet of the 

East-West run at the East Drive Main Interceptor.
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HUKILL CHEMICAL CORPORATION 

BEDFORD, OHIO

TABLE 57

OUTFALL 001 

COD VS. FLOW RATF

Flow Rate (qal/hr)

6/28/85 9 2600
7/5/85 3 4000
7/5/85 180 675
7/9/85 4 2500

7/10/85 3600 0
7/10/85 257 10
7/10/85 95 50
7/11/85 7 1000
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2. At the east drive main Interceptor, there was no flow through 

the piping Interconnecting the Interceptor manhole and the 

API tank. Seepage around the Interconnecting piping In the 

manhole of the east drive main Interceptor was observed.

3. There was no flow through the east-west piping at the east 
drive main Interceptor during dry weather periods. Seepage 

around the connection between the piping and the Interceptor 

manhole was observed.

Sampling and laboratory analyses of the 001 outfall was performed 

by EA and OEPA. The analytical results of analyses are Included In 

Tables 58 and 59. The flow rate at the outfall when OEPA collected 

Its sample Is not known and OEPA exceeded Its sample holding time.
The outfall flow rate when It was sampled by EA In October 1986 was 

approximately 30 gallons per hour. VOCs were detected In the
discharge In samples collected by OEPA and EA.

6.11 Groundwater and Surface Water Monitoring Results

All new and existing monitoring wells were sampled by EA In accord 

with the protocol described In EA's November 1985 report well 
locations are shown on Drawing No. 1. At the time this report was
prepared, three quarterly sampling events were completed. Third 

quarter sampling of a limited number of wells was conducted In 

February 1987, pending USEPA and OEPA review of existing data.

Monitoring data for the May 1986 sampling are shown In Tables 60 

and 61. The HCC upgradlent well Is Identified as SW-1 which contained 

acetone (0.014 mg/1) and methylene chloride (0.001 mg/1) at
concentrations are less than detected In the laboratory and field 

blanks.

As shown In Table 60, the highest levels of VOCs were detected at 
Monitoring Well C (methylene chloride 1300 mg/1). Other organics may 

be present at lower concentrations, but could not be detected at the
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HUKILL CHEMICAL CORPORATION 

BEDFORD. OHIO

TABLE 58

OUTFALL 001 SAMPLING RESULTS

Sample Location 

Sample Number 
Sample Date

Parameter (ug/1)

Acetone
Methylene Chloride
Toluene
2-Butanone
4-Methyl, 2-Pentanone
TOC
TOX

Outfall 001 

OP-001 

10/2/86
5^3 e L

11,000 

2,800 

560 (J) 

3,300 

17,000 

67.4 

1.3

LD indicates less than the detection limit. Detection limits are 
sample specific due to concentration ranges of organics in 
samples. For the detection limit of a specific sample, refer to 
the laboratory results in Appendix C.
(J) indicates compound identified at a concentration estimated 
below the detection limit.
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HUKILL CHEMICAL CORPORATION 

BEDFORD, OHIO

TABLE 59

STATE ANALYSES

Chemical Effluent
fua/n Uostream (001 Outfall) Downstream

1,1-dichloroethane K0.8 82.7 3.9
1,1,1-trichloroethane 6.6 440 20.5*
1,1-dichloroethene Kl.l 16.5 Kl.l
trans-1,2-dichloroethene 18.5 98.8 21.7
trichloroethene 1.9 493 8.3
tetrachloroethene 12.2 38.2 2.1
vinyl chloride K0.9 9.9 10.9
methylene chloride K2.0 7,272 349
benzene K0.7 19.1 K0.7
ethylbenzene K0.2 162 0.5
toluene 0.6 1,779 4.r
1,2-dichlorobenzene K0.5 22.7 0.5
1,3-dichlorobenzene K0.2 3.6 K0.2
N-nitrosodiphenyl amine 0.3 0.3 0.4
dimethylphthal ate K0.4 1.8 K0.4
di-n-butylphthalate K0.5 0.5 K0.5
butyl benzylphthal ate K0.3 0.3 K0.3
bis(2-ethylhexyl)phthalate 1.5 3.8 2.6
naphthalene K0.2 2.9 K0.2
phenanthrene 0.3 0.6 V

NOTES:

Grab samples were collected by the Ohio EPA on March 28, 1985, and 
were analyzed for volatiles and acid and base neutral 
extractables. All samples exceeded QA/QC holding times. K - less 
than.
This table is taken from OEPA's report, “Toxicity Evaluation 
Report on Surface Water Discharges," dated September 22, 1986, 
marked "Draft Subject to Revision".
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Sample Location 
Sample Nuirfaer 
Sample Date

Parameter (mg/1)

Methylene Chloride 
Acetone 
2-Butanone 
Tol uene
1,1 Dichloroethane 
Xylene
Ethyl Benzene
4-Methy1-2-Pentanone

Propane 2,2-Oxybls
(Isopropyl Ether) (4)
TOC
TOX

NOTES:

6^
SW-l
GW-7

5/17/86

0.001 (J)
0.014
LD
LD
LO
LO
LD
LD

LD
2.8
0.040

SW-2'

1.

2.

3.

4.

5.

HUKILL CHEMICAL CORPORATION 
BEDFORD, OHIO

TABLE 60

GROUNDWATER MONITORING RESULTS 
ORGANIC ANALYSES 

MAY 1986 (FIRST QUARTER)

LD Indicates less than the detection limit.
Detection limits are sample specific due to . 
refer to the laboratory reports In Appendix C.

SH-3
GW-5

5/17/86

0.003 (J) 
0.020 
LO 
LO 
LO 
LD 
LO 
LO

LD
73.9
0.270

SW-4
6W-4

5/16/86

0.042
0.047
0.023
0.005
0.016
LO
LD
0.009 (J)

0.080 (J) 
22.6 
0.200

A
GW-1

5/16/86

LD
LO
LD
0.030
0.006
0.030
0.005
LD

LO
1.4
0.010

B
GW-2

5/16/86

440.0
92.0 
LO 
LD 
LO 
LD 
LO 
LD

LD
59.8
22.0

B, Duplicate 
GW-2 

5/16/86

490.0
LD
LO
LO
LO
LO
LO
LO

LO
71.1
180.0

B, Blank 
GW-2 

5/16/B6

0.010
0.056
0.013
0.004
LD
0.002
LD
LO

LO
1.4
LD

C
GW-3 

5/16/86

1300.0 
LD
LO
LD
LO
LD
LO
LO

LD
107.0
120.0

concentration ranges of organics In samples. For the detection limit of a specific sample

No sample was collected for analyses because bailer could not be retrieved from well 
sample was collected for analyses. SW-2. Problem was rectified In September 1986 and

Propane 2,2' - oxybis (Isopropyl ether) is not regulated as a hazardous substance.
(J) Indicates compound Identified and concentration estimated below the detection limit.
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HUKILL CHEMICAL CORPORATION 
BEDFORD, OHIO

TABLE 61

GROUNDWATER MONITORING RESULTS 
INORGANIC ANALYSES 

MAY 1986 (FIRST QUARTER)

NOTES:
1. LD Indicates less than the detection limit. Detection limits are provided In the laboratory reports In Appendix C.
2. See Note 3, Table 60.

3. Spike sample recovery for selenium analysis was not within the control limits.
4. — Indicates parameter not analyzed.

Sample Location SW-1 SW-2^^^ SW-3 SU-4 A B B, Duplicate B, Blank C
Sample Nuittoer GW-7 — GW-5 GW-4 GW-1 GW-2 GW-2 GW-2 GW-3
Sample Date 5/17/86 — 5/17/86 5/16/86 5/16/86 5/16/86 5/16/86 5/16/86 5/16/86

Parameter (mg/1)

Arsenic LD — LD LD LD LD LD LD LD
Barium LD — LD 0.210 LD 0.190 0.190 LD 0.100
Cadmium LD — LD LD LD LD LD LD LD
Chromium LD -- LD LD LD LD LD LD LD
Lead LD — LD LD LD LD LD LD LD
Mercury LD — LD LD LD LD LD LD LD
Selenium (3) LD — LD LD LD LD LD LD LD
Silver LD — LD LD LD LD LD LD LD
pH 8.05 — 7.39 7.08 6.20 6.06 — 6.96 5.78
Conduct1v1ty-umoh s/cm 3600 -- 9250 4750 8750 6990 — 5.1 4700
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detection limit required to identify the concentration of methylene 

chloride. Methylene chloride concentrations decrease from Well C to 

Well B, where the concentration was 440 mg/1. In addition to 

methylene chloride, a sample from Well B also contained acetone (92 

mg/1) and a trace leyel of 1,1-dichloroethane (0.006 mg/1). However, 
neither acetone nor{j,1-dichloroethane were detected in a duplicate 

sample collected from Well B. Well SW-4 contained trace levels of 
methylene chloride (0.042 mg/1) as well as other VXs. Well A 

contained no detectable methylene chloride, but did contain low 

concentrations of toluene (0.03 mg/1), 1,1-dichloroethane (0.016 

mg/1), xylene (0.03 mg/1) and ethylbenzene (0.005 mg/1).

Well SW-3 contained acetone and methylene chloride at 
concentrations of 0.02 mg/1 and 0.003 mg/1, respectively which is less 

than detected in both the field and laboratory blanks.

TOC and TOX values were greater than upgradient values in Wells 

SW-3, SW-4, Well B and Well C. The groundwater sample collected from 

Well SW-3, SW-4, Well B and Well C had an odor similar to that 
produced by anaerobic decomposition of organic matter.

Table 61 shows the inorganic analytical results from the May 1986 

sampling. Except for barium, no heavy metals were detected in any of 
the groundwater samples. Barium was detected in Wells SW-4, Well B,
Well B Duplicate and Well C groundwater samples at 0.21 mg/1, 0.19 

mg/1, 0.19 mg/1 and 0.1 mg/1, respectively.

The pH of the upgradient well was 8.05. Lower pH values were 

measured in each of the groundwater samples collected from the 

downgradient monitor wells. The lowest pH values were detected at 
Well C (5.78).

Monitoring data for the September/October 1986 sampling are shown 

in Tables 62 and 63. Upgradient concentrations of methylene chloride 

and toluene were 0.180 mg/1 and 0.002 mg/1, respectively. Samples 

from Wells B, C, F and G contained elevated levels of VOCs. Wells C,
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HUKILL CHEMICAL CORPORATION 
. BEDFORD, OHIO

TABLE 62

GROUNDWATER MONITORING RESULTS 
ORGANIC ANALYSES

SEPTEMBER/OCTOBER 1986 (SECOND QUARTER)

Sample Location SW-1 SW-2 SW-3 SW-4 A B C E F F, Duplicate F Blank G
Sample Number GW-1 GW-9 GW-2 GW-4 GW-3 GW-5 GW-6 GW-10 GW-7 GW-7 GW-7 GW-8
Sample Date 9/20/86 10/1/86 9/20/86 9/20/86 9/20/86 9/21/86 9/21/86 10/2/86 10/1/86 10/1/86 10/1/86 10/1/86

Parameter (mg/1)

Methylene Chloride 0.180 0.007 0.100 0.170 0.170 610.0 1500.0 LD 0.047 0.007 LO 270.0 ^
Toluene 0.002(J) LD LD 0.003(J) 0.002(J) LD LD LD LO 0.006 LD 3.6(J)
Xylene LO LO LD LD LD LO LD LD 0.012 0.017 LO LD
1,2 Diethoxyethane LD LD 0.020(J) LO LD LD LO LD LD LD LD LO
1,1 Dichloroethane LD LO LD 0.012 LD LO LD LO LO LD LD LO
2-Methyl, 2-Propano1 LD LD LD 0.010 LO LD LD LO LD LD LD LD
2,2* Propane, Oxybis LD LD LD 0.100 LD LD LO LD LO LD LD LO
Vinyl Chloride LO LD LO LO LD LD LD LD 0.024 0.030 LO LD
Trans, 1,2,-

Olchloroethylene LD LD LD • LO LO LD LO LO 0.240 0.250 LD LO
TOC 7.6 20.9 83.8 9.6 1.3 83.8 134.0 4.6 5.5 5.7 1.1 44.5
TOX LD 0.022 0.180 0.016 LD 25.0 40.0 0.026 0.170 0.160 0.011 53.0

NOTES;
1. Wells E, F and G were Installed in September 1986.

2. LD indicates less than the detection limit.

3. Isopropyl ether (2-2* Oxybispropane) Is not a regulated hazardous chemical.

4. Detection limits are sample specific due to concentration ranges of organics In samples. For the detection limit of a specific sample, refer to the 
laboratory reports In Appendix C.
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HUKILL CHEMICAL CORPORATION 
BfeOFORD, OHIO

TABLE 63

GROUNDWATER MONITORING RESULTS 
INORGANIC ANALYSES

SEPTEMBER/OCTOBER 1986 (SECOND QUARTER)

NOTES:
1. Spike sample recovery was not within the control limits.
2. Duplicate analysis was not within the control limits.
3. NA Is not applicable.
4. — Indicates parameter not analyzed
5. Detection limits are provided In the laboratory reports In Appendix C.
6. (S) indicates concentration determined by method of standard addition.

Sample Location SW-1 SW-2 SW-3 SW-4 A B C E F F, Duplicate F Blank 6
Sample Number GW-1 GW-9 GW-2 GW-4 GW-3 GW-5 GW-6 GU-10 GW-7 GW-7 GW-7 GW-8
Sample Date 9/20/86 10/1/86 9/20/86 9/20/86 9/20/86 9/21/86 9/21/86 10/2/86 10/1/86 10/1/86 10/1/86 10/1/86

Parameter (mg/l)

Arsenic (1) LD LD LO LD LD 0.018 LO LD LO LD LO LD
Barium LD 0.070 LD LD LD 0.280 0.090 LD 0.090 0.090 LD 0.140
Cadmium LD LD LO LO LD LO LD LD LD LO LD LD
Chromium (T) 0.010 0.018 0.012 LD LO LO LD 0.012 0.022 LD LO LO
Lead (1) (2) LO 0.014 .006 LD 0.018 LD LD LD LD 0.010 LO LD
Mercury 0.001 0.0027 0.0003 0.0006 0.001 0.0009 0.0008 0.0007 0.0005 — LD 0.0003
Selenium LO LD (S) LO LD LD LD LD LD LD LO LO
Silver LD LD LO LD LD LD LO LD LD LO LO LO
pH 7.12 6.84 7.54 . 7.10 6.32 6.11 5.87 6.37 7.74 — 6.82
ConductIvlty-umohs/cm 3000 1350 9500 3500 1400 3250 1700 1750 1800 — 4000
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B and G contained methylene chloride at concentrations of 1500 mg/1,
610 mg/1 and 270 mg/1, respectively. In addition to methylene 

chloride, the sample from Well G contained 3.6 mg/1 of toluene.

The sample from Well F contained less methylene chloride than the 

upgradient well. The Well F sample also contained trans,
1,2-dichloroethylene at 0.24 mg/1, vinyl chloride (0.024 mg/1) and 

xylene (0.012 mg/1). No VOCs were detected at Well E and Well SW-2 

contained a trace level of methylene chloride at 0.007 mg/1. The Well 
SW-4 sample contained low levels of VOCs.

Results of heavy metals analyses, pH and conductivity are shown in 

Table 63. Cadmium, selenium or silver were not detected in any of the 

groundwater samples. Monitoring Well B contained 0.018 mg/1 of 
arsenic. No other samples contained arsenic.

Barium was detected in samples from Wells B, C, E and F at 
concentrations ranging from 0.06 mg/1 to 0.028 mg/1. Chromium was 

detected in samples collected from SW-1 (upgradient), SW-2, SW-3, E 

and F. Concentrations ranged from 0.01 mg/1 (SW-1) to 0.022 mg/1 

(Well F). Lead was detected in samples from Wells SW-2, Well A and 

the Well F duplicate at concentrations of 0.014 mg/1, 0.018 mg/1 and 

0.01 mg/1, respectively. Mercury was detected in all groundwater 
samples, except the Well F duplicate. Concentrations ranged from 

0.0003 mg/1 in Well G to 0.0027 mg/1 in Well SW-2. The concentration 

of mercury in upgradient groundwater was 0.001 mg/1.

The pH of groundwater samples decreased from upgradient to 

downgradient with the lowest pH value measured at Well C (5.87).

In addition to the heavy metals, additional inorganic analyses 

were performed on select groundwater samples collected in 

September/October 1986. Results of these analyses are shown in Table 
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TABLE 64

GROUNDWATER MONITORING RESULTS 
INORGANIC ANALYSES 

SEPTEMBER/OCTOBER 1986

Sample Location SW-1 SW-2 SW-3 SW-4 A 8 C E F F, Duplicate F Blank G
Sample Number GW-1 GW-9 GW-2 GW-4 GW-3 GW-5 GW-6 GW-10 GW-7 GW-7 GW-7 GW-8
Sample Date 9/20/86 10/1/86 9/20/86 9/20/86 9/20/86 9/21/86 9/21/86 10/2/86 10/1/86 10/1/86 10/1/86 10/1/86

Parameter (mg/1)

Copper 0.037 0.488 0.025 .. _ .. 0.074 0.023 0.031 0.023 0.028
Iron 1.2 19.60 0.200 — — — — 23.8 0.580 0.670 LO —
Nickel LD LD LD -- — — — LO LD LD LD 0.179
Manganese — 6.720 — — “ — — 2.420 0.068 0.062 LD 3.580
Zinc — 1.230 — . -- — — — 0.367 0.054 0.052 0.041 2.340
Chloride 16.0 84.0 330.0 — — — — 530.0 170.0 170.0 LD 490.0
Fluoride 0.7 0.30 0.20 -- — — — 0.2 0.80 0.70 LD 0.70
Phosphorus (T) LD 0.20 LD — — — — LO LD LO LD LD
Sulfate 480.0 93.0 2200.0 — -- — — 135.0 77.0 75.0 LD 142.0

NOTES:
1. LD Indicates less than the detection limit.

2. — Indicates parameter was not analyzed.

3. Refer to laboratory results In Appendix C for detection limits.
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Copper was detected at concentrations greater than upgradlent 
(0.037 mg/1) in samples from Wells SW-2 (0.488 mg/1) and Well E (0.074 

mg/1). Concentrations of iron in samples from Wells SW-2 and E (19.6 

mg/1 and 23.8 mg/1) were greater than upgradlent concentrations (1.2 

mg/1). Nickel was detected in Well G at 0.179 mg/1. No nickel was 

detected in the upgradlent groundwater sample.

Samples from Wells SW-2, E, F and G were analyzed for manganese. 
The Well F sample contained 0.068 mg/1. Wells SW-2, E and G contained 

6.72 mg/1, 2.42 mg/1 and 3.58 mg/1, respectively. Well F contained 

0.054 mg/1 of zinc and Wells SW-2, E and G contained 1.23 mg/1, 0.367 

mg/1 and 2.34 mg/1 of zinc.

Downgradient chloride concentrations were greater than upgradlent 
concentrations (16.0 mg/1) in Wells SW-2, SW-3, E, F and G. Results 

of fluoride analysis showed that the samples analyzed contained less 

than upgradlent concentrations, except for the Well F sample which 

contained 0.8 mg/1 of fluoride. The upgradlent concentration was 0.07 

mg/1.

Results of total phosphorous analysis show that phosphorous was 

detected only in the groundwater sample collected from Well SW-2 (0.02 

mg/1). Results of sulfate analysis showed that the upgradlent 
groundwater contained 480 mg/1. Downgradient wells, except SW-3, 
contained less than upgradlent sulfate concentrations. Well SW-3 

contained 2200 mg/1 of sulfates.

Pending USEPA and OEPA review of existing groundwater data, it was 

agreed that limited third quarter groundwater sampling would be 

performed. A decision was made to sample wells at the outside 

perimeter of a suspected methylene chloride plume emanating from the 

tank farm. The sampling results are shown in Table 65.

As shown, low levels of VOCs were detected in Wells A, SW-3 and 

SW-4. Well G, located at the tributary to Tinker's Creek contains
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HUKILL CHEMICAL CORPORATION 
BEDFORD, OHIO

TABLE 65

GROUNDWATER MONITORING RESULTS 
ORGANIC ANALYSES 

FEBRUARY 1987 (THIRD QUARTER)

Sample Location Well A Well A Duplicate SW-3 SW-4 Well G
Sample Number W-1 W-1 A W-2 W-3 W-4
Sample Depth (ft) 2/20/87 2/20/87 2/20/87 2/20/87 2/20/87

Parameter (mg/1)

Methylene Chloride LD LD 0.005 0.230 730 »
Acetone 0.026 0.029 0.004 (J) 0.190 730 ♦
Vinyl Chloride LD LD LD 0.012 LD
1,1 Diehl or oe thane 0.007 0.006 LD 0.013 (J) LD
Trans, 1-2 Dichloroethylene LD LD LD 0.014 (J) LD
Ethyl Ether LD LD 0.022 (J) LD LD
1,4-Dioxane LD LD 0.009 (J) LD LD
Isopropyl Ether (3) LD LD LD 0.097 (J) LD

NOTES:

1. LD Indicates less than the detection limit.
2. Detection limits are sample specific due to concentration ranges of organics in 

samples. For the detection limit of a specific sample refer to the laboratory 
reports in Appendix C.

3.
4.

Isopropyl ether is not regulated as a hazardous substance.
(0) indicates compound identified and concentration estimated below 
detection limit.
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elevated levels of acetone (730 mg/1) and methylene chloride (740 

mg/1). Methylene chloride increased from 270 mg/1 detected in October 

1986. Acetone was not detected in previous samples from Well G.

6.12 Surface Water Sampling

Surface water samples of the tributary to Tinkers Creek were 

collected by EA and sent to the laboratory for organics analysis. An 

upstream sample was collected to the east of the HCC facility, where 

the tributary enters the property through a culvert. A downstream 

sample was collected from the tributary at a location northwest of the 

HCC facility. The results are shown in Table 66.

Acetone was the only \/0C detected in the upstream sample (21 

ug/1). This concentration was less than detected in the laboratory 

blanks. Acetone was not detected in the upstream duplicate or field 

blank samples. The downstream surface water sample contained trace 

levels of VOCs. Xylene, trans, 1,2-dichloroethane and isopropyl ether 

were detected in the downstream samples at concentrations of 4 ug/1, 8 

ug/1 and 10 ug/1, respectively.

The tributary to Tinkers Creek was also sampled by OEPA in 1985. 
The results of the OEPA's analyses are presented in Section 6.10, 
Storm Water Collection System. Surface water sampling by EA was 

conducted during a dry weather period. At this time, the flow rate of 
storm water Outfall No. 001 was 30 gal/hr. The flow rate of this 

outfall when it was sampled by OEPA is not known.

1
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HUKILL CHEMICAL CORPORATION 

BEDFORD, OHIO

TABLE 66

y^^RFACE WATER SAMPLING RESULTS 
^ ORGANIC ANALYSES

Sample Location 

Sample Number 
Sample Depth (ft)

Upstream Duplicate^*^^^^ Blank

Parameter (ug/1)

Acetone .rr\ p.K C
Xylene
TrahV,^ 1,2 Diehloro- 

ethane
Propane. 2-2' Oxybis 

TX (m^/1)
TOX (mg/1)

NOTES;

Downstream
STR-1 STR-1 STR-1 STR-2

10/2/86 10/2/86 10/2/86 10/2/86

21 LD l\ ObO 
«.'8oO LD LD

LD LD rieoL^ LD 4 (J)

LD LD
3,300

LD 8

LD LD
n, oo oLaA

LD 10 (0)
18.8 26.2 1.5
0.049 0.055 1.3 0.010 0.062

1. LD indicates less than the detection limit. Detection limits are sample 
specific due to concentration ranges of organics in samples. For the 
detection limit of a specific sample, refer to the laboratory reports in 
Appendix C.

2. (0) indicates compound identified and concentration estimated below the 
detection limit.
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7.0 DISCUSSION OF RESULTS

7.1 Solvent Tank Farm

The areal extent of VOCs detected in the soil in and around the 

tank farm and the cistern is shown in Figure 16. The vertical 
distribution and extent of VOCs in the soil are shown in cross 

sections A-A, B-B and C-C shown in Section 6.3. In general, the 

vertical extent of VOC contamination in the tank farm and to the east 
of the tank farm is the depth of groundwater (17 ft. to 24 ft.). The 

variations in concentrations, depth and in the particular compounds 

detected in the soil samples indicate that their occurrence is the 

result of surface spills which explains the variability in VOC 

concentrations by locatio^^^^^^th. ^
3

In general, the highest VX concentrations in the tank farm were ^ "^detected in and around soil boring SB-7 between grade and 4.5 ft.
XD \ eep. From 4.5 ft. to the depth of weathered shale (approximately 

12.0 to 13.0 ft.) in the tank farm, highest VX concentrations were 

detected in the areas of soil borings SB-3 and SB-6. .

Outside the berm of the tank farm, the highest concentrations of 
VXs between grade and 4.5 ft. deep, were detected in the areas of 
soil borings SB-11 and SB-18. Between 4.5 ft. and the depth of 
groundwater (20.5 ft. to 24 ft.), highest VXs were detected in the 
area of soH boring SB-11 at 12.0 to 13.5 ft. SS\'& ''f'tV-,

QP>i, V, ^ I ^ pl-k.
Samples collected from the boring of Well A contained 49.72 mg/kg 

of VXs at a depth of 7.5 to 9 ft. and it cannot be determined whether 
contamination in this area is due to tank farm operations or to a 

local spill. However, soil samples from Well A between 16.5 to 17 ft. 

and 20.0 to 20.5 ft. contained only 0.132 mg/kg and 0.171 mg/kg of 
VXs. Samples collected between grade and 7.5 ft. were screened using
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the OVA, but were not submitted for laboratory analysis. OVA readings 

of samples collected at 0 to 1.5 ft. and 1.5 to 3.0 ft. were 3.4 ppm 

and 38.0 ppm, respectively. Groundwater samples collected at Well A 

contained only trace levels of VOCs.

Soil samples collected from soil boring SB-IO at or near the depth 

of groundwater (approximately 20 ft.) contained VOCs (43.1 mg/kg).
These VXs may be attributed to VOCs in groundwater, since low VOC n
levels were detected in the boring at 4.5 to 6.0 ft. ‘ ^ ia

Metals analyses of three soil samples collected in the tank farm 

area characterized by the highest levels of VXs show metals 

concentrations similar to background.

The extent and concentrations of contaminants in the groundwater 
around the tank farm are shown in Figures 17 and 18. These figures 

show methylene chloride isoconcentration contours based on first and 

second quarter groundwater sampling at the HCC site.

The highest concentration of methylene chloride was detected at 
Well C, located near the northeast corner of the tank farm. Based on 

the data collected to date and the site hydrogeology, the areal extent 
of methylene chloride in the groundwater is limited to the tributary 
to Tinkers Creek which is the point of groundwater discharge. ^

Surface water sampling and analysis in October 1986 did not reveal 
the presence of methylene chloride in upstream or downstream samples.
Surface water sampling by the OEPA in 1985 showed an increase in 

downstream methylene chloride concentration, however, this was 

apparently the result of elevated levels of methylene chloride in the ^
outfal 1. -C ^ A

The vertical extent of VOCs in the groundwater is limited to the 

weathered shale. The weathered shale is underlain by highly
consolidated gray shale which forms a confining layer.
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Methylene chloride was not the primary constituent detected in 

soil samples from the tank farm, however, the data indicates that the 

release of methylene occurred in the past and that there is probably 

no continuing source or release.
fAC.,

February 1987 analysis of Well G samples found acetone although 

none was detected in previous sampling. Acetone was detected in Well 
B at 92 mg/1 in May 1986, but was not in the Well B duplicate. Thef 
anomalous occurrence of acetone in Wells B & G will be confirmed by 

additional sampling.

Physical conditions in the tank farm could Increase the rate of 
migration of contaminants from the tank farm to groundwater. The two 

sumps in the tank farm are used to collect precipitation (perched 

water), which accumulates in the tank farm. These sumps are open at 
the bottom and top and the annular space between the outside of the 

sump pipe and the earth is not sealed. Precipitation accumulates in 

the northeast and southwest corners of the tank farm in the general 
area where the sumps are located. Moreover, grade is slightly lower
in these corners of the tank farm, and these areas
collection points for any spills in the tank farm area.

ire natural,- 7̂

Perched water was encountered in the tank farm, around the cistern 

and beneath the process building. The tank farm is the apparent 
source of the perched water around the cistern and beneath the process 

building and perched water migrates through the fill around 

underground piping and beneath structures. Static levels of perched 

water in the tank farm are approximately 1.0 to 2.5 ft. above perched 

water levels in the cistern and beneath the building indicating the 

existence of a hydraulic gradient which causes perched water flow from 

the tank farm to the other areas.

/f(50 

S.S-iysH

7.2 Underqround Cistern

The areal extent of VOC contamination in the soil around the 

cistern is shown in Figure 16 in Section 7.1. The vertical extent of
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VOCs is shown in the cross section. Figure 15 in Section 6.6. In 

general VOCs were detected to the depth at which groundwater was 

encountered. Background VOC levels were approached in soil samples 

collected from boring SBC-6, SB-34 and SB-35 which generally bound the 

soil contamination in the area of the cistern.

Perched water with a floating a layer of mineral spirits was 

observed entering the cistern through and around the inlet pipe. 
Borings drilled through the floor of the process building identified 

the presence and general extent of the mineral spirits and perched 

water that migrates to the cistern along and in the interconnecting 

piping. The occurrence of perched water under the plant is apparently 

limited to subsurface areas that are backfilled with permeable 

material (i.e., sand) particularly around underground piping. Perched 

water was not encountered in soil borings SB-34 and to the east of the 

process building.

Analysis of water in the cistern and perched water beneath the 

plant shows the presence of methylene chloride and various ketones in 

concentrations which suggest a common origin. Contaminants in perched 

water under the building and in and around the cistern are reasonably 

linked to the past operation of the cistern and to the interconnected > -y
floor drain system in the plant. These drains are now sealed.'^ »
Possible additional sources of contamination in the perched water are 

from standing liquid in the pump room and distillation area where 

liquid could seep through the concrete floor.

VOC contaminants were detected in the groundwater sample collected 

at Well F. The VOCs included methylene chloride (0.47 mg/1), xylene 

(0.012 mg/1), vinyl chloride (0.024 mg/1) and trans,
1,2-dichloroethylene (0.240 mg/1). The concentration of methylene 

chloride detected in Well F was less than the background upgradient 
well. It is reasonable to expect that contamination in the soil and 

in perched water in and around the cistern would be reflected in the 

groundwater at Well F by the presence of ketones and methylene
chloride. However, these contaminants were not detected in I

wt- ^^tgroundwater at Well F.
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7.3 "Chem-Pack" Fill

The "Chem-Pack" material used to grade the site varies in depth 

from 1.0 ft. to 9.0 ft. with a maximum depth of 15 ft. in the area of 
soi1 boring SB-21.

The primary constituents in the "Chem-Pack" are iron, manganese, 
chromium, zinc and copper. EP toxicity tests showed low leachability 

of the metals from the "Chem-Pack" material and barium, which was 

detected at a low level (0.27 mg/1), was the only EP toxic metal 
detected in the leachate. Based on the EP toxicity results, the 

"Chem-Pack" does not exhibit EP toxic characteristics.

Leachate from the "Chem-Pack" material contained high levels of 
sulfate. However, the "Chem-Pack" is neutralized pickle liquor which 

would be expected to contain calcium sulfate, a product of lime 

neutralized pickle liquor.

Metals at concentrations similar to those detected in the 

"Chem-Pack" were also found in soil approximately three ft. below the 

"Chem-Pack". However, EP toxicity tests show that these metals are 

not readily leachable. The occurrence of metals found in the soil at 
this depth is likely the result of mixing "Chem-Pack" and soil during 

surface grading operations.

Two anomalous samples were encountered while drilling in the 

"Chem-Pack" area. The samples appeared to be foundry sand, which may 

be an artifact from filling and grading and a variant of the 

"Chem-Pack" material with a higher concentration of chromium and 

lime. Neither of the anomalous samples were EP toxic.

Samples from Well SW-3, located downgradient of the "Chem-Pack" 

fill area showed elevated levels of sulfates and chlorides and these 

parameters were also detected in "Chem-Pack" leachate.

128

■I



I eder associates consulting engineers, p.c.

Well SW-3 contained similar EP toxic metals concentrations to 

background, which shows that EP toxic metals are not leached from the 

"Chem-Pack" to the soil and groundwater. ''Chem-Pack” is apparently a 

source of copper and iron detected in downgradient groundwater.

The occurrence of elevated levels of sulfates and chlorides In 

groundwater is limited to the area downgradient of the "Chem-Pack".
Iron found in groundwater at Well SW-2 originates in the "Chem-Pack" 
area and/or at the northwest fill.

7.4 Northwest Fill

The northwest fill is made up of construction debris, foundry sand 

and slag containing iron, zinc, lead, manganese, copper and nickel.
EP toxicity tests on fill samples showed levels of metals at 
concentrations up to one hundred times less than EP toxic 

concentrations. No VX or PAH compounds were detected in the fill at 
levels above background.

Monitor Well E located downgradient of the northwest fill
contained an elevated level of iron probably originating from foundry
sand and/or slag.

7.5 Neutralization Pits

The major constituent in samples from both pits was iron. Copper 
was detected at 657 mg/kg in the west pit and at 203 mg/kg in the east 
pit. Nickel was detected in both pits at 54 mg/kg and 35 mg/kg.
Other metals were detected at concentrations similar to background.
EP toxicity tests were not performed on neutralization pit samples.

Monitor well SW-2 is located downgradient of the neutralization 

pits and "Chem-Pack" and shows elevated levels of iron and copper.
The neutralization pits may have in the past or may presently be 

contributing to the iron and copper detected in downgradient Well SW-2.
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The USEPA expressed concern that organic solvents may have been 

disposed of in the neutralization pits. The plant operating records 

indicated that Isopropyl ether was the only organic product treated in 

the neutralization pits and it is not a hazardous regulated 

substance. Isopropyl ether was detected in soil samples out to soil 
boring SB-43. However, organic analyses of samples collected from the 

neutralization pits do not show the presence of VOCs other than 

isopropyl ether at concentrations greater than background and Well 
SW-2, located downgradient of the neutralization pits, did not show 

detectable levels of VOCs.

7.6 Container Storage Area

VXs and metals were detected in the soil around the perimeter of 
the container storage area in concentrations and at depths which 

varied from one boring to another indicating that their occurrence is 

related to surface spills. Moreover, the VXs are generally limited ,
in vertical extent to the uppermost 10 ft. of soil. ^

1

Low levels of VXs including methylene chloride, xylene, vinyl 
chloride and trans, 1,2-dichloroethy1ene were detected in groundwater 
at Well F. These VOCs characterize the container storage area and not 
the contaminants found in and around the cistern. In general, 
concentrations of metals (lead, chromium, barium and mercury) were 

found to vary in similar fashion to the VOCs and, even where the VXs 

were highest, metals concentrations (except mercury) did not exceed 

twice background. Mercury was found at 1.5 mg/kg. Groundwater at 
Well F showed low levels of barium and chromium.

7.7 API Tank Basin Area

VOC concentrations in soil boring SB-50 were similar to background 

levels, and VOCs in SB-51 approached background at a depth of 16.5 

ft. Metals in the soil sample from soil boring SB-51 which contained 

VOCs, showed concentrations less than metals background. Soil 
contamination with VOCs in the area of the API tank appears limited to 

the area around soil boring SB-51. .
130
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7.8 Storm Water Collection System

Effluent limitations for COD, TOC and BOD have been exceeded at 
Outfall No. 001. During dry weather there Is a low flow discharge 

from Outfall No. 001 which contains VXs. These VOCs could cause 

elevated levels of COD, TX and BOD. There are no known process 

piping connections to the storm water collection system.

Effluent limitation exceedances are apparently caused as 

subsurface perched water containing VXs migrates to and Infiltrates 

the storm water piping system. This infiltration also explains the 

low flow discharge which occurs during dry weather. During periods of 
wet weather, runoff flowing through the piping system decreases VX 

concentrations as shown by the Inverse proportional relationship of 
COD and flow rate.

The backfill around piping in areas around the cistern and solvent 
tank farm provides a conduit for migration of contaminants in perched 

water. Based on the COD data, there does not appear to be a VOC 

source to the storm water collection system in the plant areas west of 
the shipping dock. \

'<L. 6ov-^'
EA found no significant increase in the concentration of VOCs in 

downstream surface water, and any VXs detected were close to the 

method detection limits.

Sampling conducted by OEPA also found VXs in the outfall. Based 

on the OEPA's results, the discharge from the outfall can be assumed 

to cause the increase in downstream concentrations of VXs. As EA's 

sampling supports no such conclusion, it is impossible to say with 

confidence that any downstream impacts are related to the HCC 

discharge, although the outfall is the probable source of elevated 

methylene chloride in downstream surface water as reported by the 

state.
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At present, HCC collects the water infiltrating the storm water 

piping during dry weather periods. The water is collected in the 1500 

gal. outfall tank and is transferred to the API tank, where it is 

stored for subsequent off-site disposal at a permitted facility. This 

operating practice minimizes the volume of perched water entering the 

creek through the outfall during dry weather periods.
l4i->
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8.0 ENVIRONMENTAL ASSESSMENT

4.V

Chemical residues attributable to past facility operations are 

found in soils, subsurface water and at an outfall to surface waters, 
however, there is no significant threat to the environment and any 

health related risks are limited to certain on-site locations and 

activites.

8.1 Contaminant Identification

Laboratory analysis has established the concentration of chemical 
residues in each media at the HCC site (Section 6.0).

Residues found in soils differed from location to location at the 

site. Soils in and around the cistern, tank farm and container 

storage area contain elevated levels of the organic constituents, 
methylene chloride, acetone, 2-butanone, tetrachloroethylene, toluene, 
ethyl benzene and total xylenes. Soils in the "Chem-Pack" fill area 

contain high levels of iron, manganese, copper, chromium and zinc. 
The northwest fill area also contains elevated levels of iron, 
manganese, copper, nickel and lead. Areas in and around the 

neutralization pits show elevated levels of iron and isopropyl ether.

Groundwater containing elevated levels of methylene chloride was 

found downgradient of the tank farm, however, the vertical 
distribution of this and other organic chemicals in the groundwater is 

limited to the weathered shale. The areal extent of contaminated 

groundwater is limited and groundwater discharges to surface water 
which is of notably poor quality both upstream and downstream of the 

HCC site.

I
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8.2 Exposure Evaluation

Environmental Fate & Transport

A number of organic chemicals were found in the soil and 

groundwater at the HCC facility, however, for the purposes of this 

study it is not necessary to assess the migration and fate of each 

chemical. Methylene chloride is a useful, probable worst case 

indicator because it is the most common and mobile contaminant found 

at the site.

Concentrations of methylene chloride were greater than the other 
organics found in the groundwater, yet it was found to be generally ^ 

equivalent to concentrations of organic contaminants found in the ^ 

vadose soil environment. Organic compounds have a wide affinity for 

organic and inorganic solids in the soil, and the greater this
affinity is for solids, the lower it is for water. Organic compounds 

with higher solubility in water migrate more readily than compounds 

which are less water soluble and the octanol/water partition
coefficient roughly mimics the adsorptive properties it would have in 

soil. This is a ratio of the amount that a compound dissolves in
octanol divided by the amount that dissolves in water. A high 

partition coefficient indicates that where a substance dissolves
preferentially in octanol, it would be strongly adsorbed onto soil 
particles and would not be very mobile in the environment.

The octanol/water partition coefficients and water solubilities of 
some common organics found in the soil at HCC are as follows:

Compound

Methylene Chloride 

Trichloroethylene 

1,1,1-trichloroethane

WaterSolubility (mo/l)

17,000
1,100

950

Octanol/Water Partition 
Coefficient (dimensionless)

18
190
150
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The octanol/water partition coefficient for methylene chloride is 

low and it has a very high solubility in water and a very low affinity 

for soil. Methylene chloride is very mobile in the subsurface
environment, and the fact that higher amounts of methylene chloride
are present in the HCC groundwater than in the overlying soils
indicates that the majority of it has migrated into the groundwater

^ 0„\yOgPA
Methylene chloride was found to exist in higher concentrations in 

downstream surface water samples than upstream samples. It is 

reasonable to assume that contaminants in the groundwater (mainly 

methylene chloride) would migrate to and discharge into the surface 

water tributary system yet the upstream - downstream difference in 

methylene chloride is inconclusive.

Exposure Routes

Relevant exposure routes at the HCC site are limited to the
consumption of contaminated groundwater or surface water, contact with 

contaminated soils and groundwater and contact with contaminated surface waters. ^

There are known domestic, industrial or municipal wells
K S<lo'^ngradient to the groundwater discharge point and the entire site, 

including the groundwater discharge which is owned and controlled by 
^ HCC. Potable groundwater in the area is obtained from underlying 

^ sandstone formations which are separated from the upper groundwater 
and surface water systems by a thick shale siltstone sequence. fX UJ

In accord with USEPA's "Guidelines for Groundwater Classification 

under the EPA Groundwater Protection Strategy", the limited upper 

groundwater at the site would be classified as a Class III System, 
which applies to groundwaters that are not potential sources of 
drinking water.
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The possibility of exposure through groundwater ingestion or 

dermal absorption is limited to on-site personnel that would have 

prior knowledge and would wear appropriate protective clothing. 
Personnel exposure to contaminated soil is limited to the "Chem-Pack" 
fill area, the neutralization pit area and inside the tank farm. 
Personnel working in these areas would have prior knowledge and would 

wear appropriate protective clothing. If excavation work is conducted 

in soils around the tank farm, "Chem-Pack” fill area, neutralization 

pits, northwest fill area, container storage area, cistern and API 
tank areas, contractor's personnel would have prior knowledge and 

would wear appropriate protective clothing.

Peoples exposure to contaminated soils, groundwater or surface 

waters is remote. The general public is not allowed on site without 
reason and supervision. All wells are capped and locked, the facility 

is surrounded by a fence which is also locked each night. The 

facility complies with Federal and state regulations governing 

security at treatment, storage and disposal sites.

8.3 Risk and Environmental Toxicity Evaluation

The consumption of groundwater migrating from the HCC vicinity is 

remote. There are no potable wells downgradient of the plume and all 
local potable water is supplied by municipal, industrial or private 

wells which obtain water from aquifers far below and separated from 

the limited groundwater available at HCC. All monitoring wells at the 

site are capped and locked. Contact with groundwater is not possible 

at the site unless permitted by HCC. Personnel engaged in sampling 

activities have prior knowledge and use of protective clothing. The 

possibility of future risk is reasonably avoided by placing a notice 

and restriction on groundwater use and contact in the property deed.

The risk to on-site personnel posed by contaminated soils found 

on-site is insignificant. HCC personnel regularly work with hazardous 

substances as part of their daily routine. HCC management requires
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that all personnel wear protective clothing (I.e., boots, gloves, 
etc.) at all times while working on the site. The facility complies 

with Federal and state regulations governing personnel training for 

workers at treatment, storage and disposal sites.

Exposure to contaminated surface water is limited to casual 
contact by an unknowing population and is not likely because there are 

no nearby residential areas and the stream has no recreational value.

Ecological studies conducted by the OEPA have shown that there are 

no viable fish communities in the Deerlick Run drainage system which 

is classified as a "Nuisance Prevention Stream". A September 1986 

report submitted by the OEPA, "Toxicity Evaluation Report on Surface 

Water Discharges, Hukill Chemical Corporation", recommends that this 

designation continue.

Downstream environmental and public health impacts caused by 

discharges from the HCC site are insignificant and cannot be measured 

with confidence. The entire Deerlick Run stream network downgradient 
of HCC is degraded by chemical discharges which cannot be attributed 

to HCC activities.

8.4 Contaminants and Applicable Guidelines

The Deerlick Run drainage system is classified as a "Nuisance 

Prevention Stream" and neither the creek nor the groundwater is a 

potential drinking water source. Drinking water standards. Maximum 

Contaminant Levels (MCLs) and Recommended Maximum Contaminant Levels 

(RMCLs) are not relevant.

Table 67 shows the Water Quality Criteria for organic and 

inorganic contaminants identified in the creek, groundwater, soil and 

outfall at HCC. Of the organics detected in the creek by the OEPA and 

EA, all were detected at levels less than the acute aquatic toxicity 

criteria. With the exception of 1,1,1-trichlorethane and methylene

I
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HUKILL CHEMICAL CORPORATION 
BEDFORD, OHIO

TABLE 67

WATER QUALITY CRITERIA'

Organics

Methylene Chloride 
Vinyl Chloride 
Acetone

1,1 Dichloroethane 
Trans-1,2 Diehloroethylene 
2-Butanone

1,1,1-Tri chi oroe thane

Acute Freshwater 
Aquatic Toxicity 

uq/1_______

11,000 (3) 
(4)
(4)
(4)
11,600 
(4)
(4)

Chronic Freshwater 
Aquatic Toxicity 

(uq/1)_______

(5)
(5)
(5)
(5)
(5)
(5)
(5)
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Human Health(2) 
(uq/1)

0.19
5.25
(6)
(6)
(6)
(6)
1.03

0/4rC

?^7oo

QOO

7,000

OOO

«c>0
Trichloroethylene 45,000 (5) 80.7
Benzene ‘ 5,300 (5) 40.0
4-Methyl-2 Pentanone (4), (5) (6) —
2-Hex anone (4) (5) (6) -*
T etrachloroethylene 5,280 840 8.85
Toluene 17,500 (5) 424 mg/1
Ethyl Benzene 32,000 (5) 3.28 mg/1
Xylene (4) (5) (6) —
Isopropyl Ether (4) (5) (6) —

Inorganics

Arsenic 440 (5) 17.5 ng/1 3^0

Barium (4) (5) (6) _
Cadmium 0.012-0.051, 1.5-6.3(7)
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Table 67 Continued . . .

Organics
Acute Freshwater 
Aquatic Toxicity 

uq/1______

Chronic Freshwater 
Aquatic Toxicity 

(ug/1)
Human Hea1th(2) 

(uq/1)

^DAC.
/ '07

Chromiurn 2200-9900 (8) 44 (6)
Lead 74-400 (8) 74-400 (8) (5) (6)
Mercury 0.2. 4.1 (9) (5) 146 ng/1 2.2.
Copper 5.6, 12-43 (7) (5) (6)
Iron (4) (5) (6)
Nickel 56-16, 1100-3100 (7) (5) 100 d4,oJ;58o-777<3

Manganese (4) (5) (6) —
Zinc 47, 180-570 (5) (6) C,H.Dj3^e> -tota
Chloride (4) (5) (6) —
Fluoride (4) (5) (6)
Phosphorus (4) (5) (6)

— -
Sulfate (4) (5) (6)

NOTES:
1. The values In this table are the Water Quality Criteria Guidelines based on acute and chronic toxicity 

to freshwater aquatic and established water, the USEPA's "Clean Water Act".

2. This value is based on Ingestion of aquatic organisms and excludes the consumption of a compound in 
drinking water. This value Is based on a lifetime cancer risk of 10 EE-6.

3. This concentration applies to total halomethanes.
4. No acute toxicity level for freshwater aquatic life has been established.

No chronic toxicity level for freshwater aquatic life has been established.
No human health level for consumption of aquatic organisms has been established.

5.

6. 

7. First values reported are the 24-hour average. Second range of values are the maximum values at any 
time and values are dependent on calcium carbonate hardness. The range corresponds to hardness ranging 
from 50 mg/1 to 200 mg/1.

8. Acute toxicity level Is dependent on calcium carbonate hardness. Values given correspond to hardness 
ranging from 50 mg/1 to 200 mg/1.

9. The first value Is the 24-hour average. The second is the maximum limit at any time.
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chloride detected at 20.5 ug/1 and 349 ug/1 by the OEPA, all organic 

concentrations were less than the Water Quality Criteria for human 

health, based on injestion of contaminated aquatic organisms. 
Sampling and analysis by EA in October 1986 did not reveal the 

presence of either of these organics in the creek at HCC.

8.5 Conclusions

Although facility operations at the HCC site have resulted in the 

release of contaminants, the potential for direct contact with or 

consumption of contaminated media is remote and there is no increased 

risk to an unknowing population or to the environment.

>■
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I

9.0 PROJECT OBJECTIVES AND ALTERNATIVE CORRECTIVE ACTIONS

The need for remedial action at the HCC facility is limited to 

those measures which would minimize the existing low order threat to 

on-site personnel and to an unknowing population which may contact 
downstream surface water. Specific project objectives are established 

in this section based on the results of the site work and the 

Environmental Assessment. Alternative corrective actions will be 

presented and discussed in Task 4, "Review of Alternative Corrective 

Actions" as described in EA's November 1985 engineering report, "Plan 

for Determining the Extent of Potential Contamination".

9.1 Project Objectives

The specific objectives to be achieved at the HCC site are as 

follows:

1. Minimize the possibility that personnel could be exposed to
soils in the areas of the solvent tank farm, underground 

cistern, Chem-Pack fill, northwest fill, neutralization pits, 
no free liquid storage area and API tank basin.

2. Prevent consumption and minimize physical exposure to
groundwater and perched water at the site.

3. Prevent consumption of surface waters transiting the site.

4. Minimize the generation of perched water in the tank farm.

5. Minimize the migration of contamination from the surface to
the perched water and groundwater.

6. Minimize the potential for further releases of waste
constituents.
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Physical exposures to contaminated soils, perched water and 

groundwater and the consumption of groundwater are effectively 

controlled at HCC. The project objective of preventing on-site 

contact with or consumption of affected media is achieved by current 
operating practices.

Although HCC cannot control public access at off-site locations, 
the surface waters are classified by OEPA as "Nuisance Prevention 

Stream", which has no recreational value and is not a drinking water 

source.

9.2 Alternative Corrective Actions

The project objectives can be achieved through a limited remedial 
action program with the following outputs: , .

1. Manage groundwater at the site in accord with RCRA alternate 

concentration limits through groundwater monitoring and 

institutional control. [ 0b

2. Minimize the migration of residuals from the surface to 

perched water and from perched water to groundwater.

3. Minimize the discharge of residuals to surface water at Outfall 001. ( b)

4. Ensure that adequate notice survives the use of the site by
HCC.
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DATE started. 5' iZ- 8(b eder associates / SHEET OF /

DATE finished. 5^-17-Fsfe BORING REPORT BORING NO. SB /
CLIENT. HOICILL cHtMlCftL CO^fWflllOr./
fROJECT NAME ANO LOCATION PoTfL>'KftL T o n/7 A M I MY/tW llJ>\/fSTf(f/)T/OA/
fINJECT'NO. (s). OJ

IE
eouipft

RING CONTRACTOR. Tg->G-<'vS OTgC H K/IC 0 L BORING FORttlAH. D t P6^Z.f Q|
ENGINEER. iJivcy^ fttJr>2_iAv:aA%. INSPECTOR. OvCbI KfCCt4vft
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^ A 6 1 ii A
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Al 1A B

OBS. WELL (OW) DRILLING RIO
CUwlKMCNI 1 WAal NV

SPLIT SPOON (SS) UNDISTURBED (US) BARREL
AUvCn

PIPE CAP ANO METHOD

TYPE . — cA€fiftk/ STf/L — — ^Sff — — PouJ€^ 6-^£>l>»->i
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O0

— — — — Ho 6-
hammer wt/ fall — 1^0 /^o — BIT.

SURFACE ELEVATION. {north coordinate. {east coordinate.
SURFACE CONDITIONS" ll/SlQf TftKiT PA^K\ G-^AvffL . Lf\/f L. Tl G-MT PtlfFi
GROUNDWATER AT > ~7 FT. AFTER ^ QR HRS. FT. AFTER HRS.
DEPTH

BELOW

ONO.

CASING

BLOWS

PER FT.

TYPE

a NQ

DEPTH

FROM - TO

o C.S 1^7 O-LS

f
SS /^8 L<r- s

PS S-4.5

/o

.SS 7-5-9

/5'

1^1 12-I.S.5

SS /is-/7

m

BLOWS/** OR 
CORE TIME
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DEPTH/

elev.
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Traea ■ 0-10% Llltia ■ 10-10% 
Sein* ■ 20-33% And • 33-30%

6-^<RvtL

Monitor Well 
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O
/
S

/
^it-Ttt-SAwO \i'44le cli<vy 

<?/c.
2ci/6ci-i clA'^ soHve

Fiul

T»LL

9
zz

K*ci/g2P CLftVi.OT^e silf 

v;+4(e saA^

2-S SO 
/JO

/^o/^ •• *7
V
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6o& Q> \1

4

I

TYPE C— BORING ------ CASING ------- TO ----- FT THEN CASINO ------ TO ------ FT.

QUANTITIES • 1 / ? L F. SOIL 1 ^ L.F. HOCK 1 ^ SS SAMPLES 1 — us TUBES 1 -------- L.F. OW PIPEI



DATE started < 5^* /.3 ' R6> eder associates / SHEET OF /
DATE FINISHED. BORING REPORT BORING NO. 3
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HRS. FT. AFTER HRS.

DEPTH
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PER FT.

TYPE
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/
3
3

/
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8
-1 20 
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eo£> @ iq.-S"

SHAI^
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DATE STARTED' 5 eder associates / SHEET OF /
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CLIENT' Ctiff^ic^L C0^fb^ATlo^/
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HOG- 0&.KUUSIZE > (o" or^ — —

hammer wt/ fall ^i0/3V * ■^^0/30 — BIT.
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SjdFflCf PiUOjJ>/C-
FT. AFTER HRS.

DEPTH
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BLOWS

PER FT.

TYPE

a NO

DEPTH
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O 0 -/. -5
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/O
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/5^
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•
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/
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3

9

Z
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5
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\0
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DEPTH/
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Monitor Well 
Construction

OetoiHpos^«ci X
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SIZE • —. nC> — --- - ~ — f4nbile ■TV'i;
hammer wt/ fall —- Mo / 3o — ■ IT. rT-C/wf 1^- 1 •

SURPACe ELEVATION' NORTH COORDINATE' ■ EAST COORDINATE'

SURFACE CONDITIONS' L ^ L
CROUNOMATER AT^^,5~FT. AFTER & HRS. FT. AFTER HRS.
DEPTH 
• CLOW 

ONO.

CASINO 
• LOWS 

PER FT.
type
• NO

DEPTH 
FROM - TO

■LOWS/«*OR 
CORE TIME

STRATA
OEPTH/

elev.

DESCRIPTION AND REMARKS 
TrtCA*0-IO% LIMU* 10-10% 
Sppa • tO-SS% AnEi SS-30%

Monitor Mell 
Construction

0-/-5

'.5-S
2

5' 3-=1.5
^=1
7

6-7,5

3
2.
'3

7.S-<^

Q->0.5
o-5~-t2

\
I
3

(2>

3
3

8
3
2

J
»
2
r9

6-eK//6-2V V<«>Kjiftcfe 

-^;\l i-mv4. PiLL

sfl^e
6^kJ ioi-ie

Flt-i- MftT. CIHOii.% e^-u.
<_oOOO 

Sftr-it

/5" l5 - l(c 5flM£

S <RD /9-<3o 33 SO

F e (y4oee<3AA tv 2 e Ci 
£.2'^ S,r+Au£

sftMe.

s'. (b^ v3e> bM.5
▼ 6og^ ^-^.5

-1-

- /

I type a BORING — CASINO ---- TO ------ FT THEN ---- CASINO ------- TO — FT.
QUANTITIES' 1 / (c L.F. SOIL 1 % 5" L.F. ROCK 1 !( SS samples | ----- US TUBES 1 ---- L.F. OW PIPE



I
I

DATE started ' 5^ • S' . g,^ 1 eder associates f SHEET OE /
DATE EINISMEO' T - S - R(o 1 BORING REPORT •ORINO NO. Sfi //
CLIENT' Moicill CHfMIcAL CO^Po^AYlOL>
fROJECT NAME AND LOCATION .ST 1 6 A-t POTFlJuAL c e>uTAM/^J/9T/'0A/
^JECT NO. CS)' <J<7-r O/

im
|IN0 COWT«*CTOW. T^(tr6-S 6-foYfcrii>.cf»t

CNaiMCCH•
■OWINO rowttuN. 0OKk> QnOfw,y g>/»of
INS>tCTOW. f^iCK

COUlRMENTi CASINO SOIL sampler CORE
•ARREL

AUOEN OSS. WELL lOWl ORILLINO RIO

AND METHODSPLIT SPOON (SS) UNOISTURSEO (US) PIPE CAP

TYPE t — C A^8o»-3 STcf^L — - ns/^ — - CM-t 3^-S- 
Hdbi'le D^il(SIZE • --- - — 6 " — —

/■^C> / *>o — • IT.I
I

SURFACC CLEVATIONi north coordinate • CAST COORDINATE'
5URTACC CONDITIONS' GgOv/fL goflO LfrK/^L O^V
GROUNDWATER at g' ET. ATTER f 4><g MRS. /3 ET. AFTER ^ MRS.

I
depth

• ELOW
ONO.

CASINO
■LOWS

PER ET.

TYPE

■ NO

DEPTH

FROM - TO
O SS 0 1

SS ^3 L5--.3

•s SS

SS 7-5-q
lo

SS l2-lg.5

d>o

SS M>5-/7

SS ^6 ^0-^as

•LOWS/E” ON 
CORE TIME

STRATA
OERTH/

ELEV.

SCRIE

TrA«« ■ 0-10% Llltlt • 10-10% 
*10-33% Are* 33-80%

Monitor Well 
Construction

I
I

n
“5

3

/G>

7

to c\ S,5*l,

CrEAN/tL-*- Sit-T i^tT
Site 6-e<WEL «'H4k.

t.'-Hlt sat E-cln.^
ione.

FILL

n
7
Uc

CLA^y 't- &iaT 
little V«.

TILL.

^<l (oS 
no V-<?ActcefO ATrt£^<0

65/ -T 

• 3tr/-5'

sAh£

6c>S> Sto.^

type A- BORING ----- CASINO ----- TO ---- ETTMEN ----- CASINO ___ TO — ET.
1 QUANTITIES' 1 /3 L.E. SOIL 1 ~P. 5" L.E. ROCK 1 “7 SS samples | ---- US TUBES j ---- L.F. OW pipe



CLIINT I

0«TC STAMTCOi 5
3“' 5-- Rfo

eder associates
BORING REPORT

tHCCT or /
SB /2-

hl^KftL ca//<-/>?4 Co^pc/Zar/OA/
fWOJICT W*lit >N0 location /A/\^ST/6 >9r/iW FO/S. C ^A/'/97/OA/

CCT MO. It)> O!

0 C0MTM4CT0M • G-(OTTCNA/tC/9/. lORI* PJA/6-Lf Dyx/£
INSPCCTOR ///c< /f<ff<r/v//7

SOIL sampler CORE OBS. WELL (OW) ORILLINO RIO
lOUIPMf HT • CAsmo

SPLIT SPOON (SS) UNOISTURSEO (US) BARREL
AU»CR

PIPE CAP AND METHOD
type • — ST((L — — HSH — — S-S"
SIZE • — — — L — — Hobi/t Oei'll

•r- y^o/zo — BIT.

SURFACE ELCVATIONt I north COORDINATE • [east COORDINATE I

SURFACE CONDITIONS t 6-g<Vgl- f L 6L ^
CROUNDMATER at ft. after Eo& HRS. FT. AFTER HRS.
depth 
• ELOW 

ONO.

CASINO 
BLOWS 
PER FT.

TTFE 
B NO

DEPTH 
FROM - TO

BLOWS/O* OR

CORE TIME

STRATA
DEPTH/

ELEV.

OESCRIPTIOM AND REMARKS 
TrACA*0-IO% LIIIU • IO->0% 
t«i«A • EO-SSV. Ar« • SS-90%

Monitor Well 
Construction

O - A5"

(OO

7,-4.^

7.5-q

5" 7
5- ^
(o qSe.b-)oS

r R

\\ zo

58 82-
ItoO

C\Ko'\o

Cl Wk,

G-PRv/ifi. -i- 5icT cJifT

^ 3»lT sene

^ He

CrB^ I'lt^k. si H ir
SftPti -Vft-

Ftt-L

TM-L

/(>.5 -/7

iO<B ^3.5--^

180/5- 

I bo/. 5

‘2 3/-5

peftcToef o/cof fttrtf ef o 

srt-OAf

sA«-v£.

sAma

Sr4flA£

I type SORING — CASINO — TO ^ rr THEN CASINO _ TO — FT.
QUANTITIES' 1 /3 LF. soil! ! ( L.F. ROCK 1 6 SS samples I — US TUBES 1 — L.F. OW PIPE



DATE started . eder associates / SHEET OF /

DATE FINISHED. 4 BORING REPORT BORING NO. Se -/riZ?

CLIENT . f7otf//y o jiy/c<^oyp.
fROJECT NAME AND LOCATION PcTTF jO/r //u>y<f sf /n^-y<J r fOAj
fROJECT NO. (S)<

JNO CONTRACTOR* & if O 7 f C f/(J > C /) L.

ENGINCCR* >U/CX

BORING FOREMAN. D/jU6-<^^Q^Ayf
inspector /^/</<

EOUIPMENTi i* ACI klA
SOIL sampler CORE

Allfir n OBS. WELL (OW) ORIULINO RIO
WA9I illl

SPLIT SPOON (SS) UNDISTURBED (US) BARREL AU VC It PIPE CAP AND METHOD

TYPE . — //s/9 — —
/Zd3//e i3)/>///SIZE . —_ oo — — — —

hammer wt/ fall — BIT.

SURFACE ELEVATION. ^ NORTH COORDINATE. Ieast coordinate.

SURFACE CONDITIONS.
GROUNDWATER AtT/.^T after ^HRS. FT. AFTER HRS.
DEPTH

BELOW

OND.

CASING

SLOWS

PER FT.

TYPE

a NO

DEPTH

FROM - TO
O or

SS30 4 5- ' 5

4 5.53/ 1-4.4

to

S5?I

SS35 fZ -/3.4

ao

/6-4 -/?

iSSf 3D'Zd.<

5336 Q3.5-:h.4

b

BLOWS/6*OR 
CORE TIME

STRATA
DEPTH/
ELEV.

DESCRIPTION AND REMARKS 
Troe«*0-IO% LItll* ■ IO-tO% 
Somt • *0-SS% *Bd • 3S-SO%

Monitor Well 
Construction

Z.
5^

n
3

/ o

60

i
Co

/7

-70/.-S'

60
/^O

To^so: t 5"

// ’///e t~kL .F- g PRu'-e ( 

SflMg_ <1(LL)

^d/3etJ CZ/9V /,7//e
5/4.7“ //Yy/e 
*■

SPim£_

L

o3X<^ 2 3
-TeAc<oe«?c^
sHfti-E

7U.C

type / BORING —- CASINO -—- TO -----  FT THEM — CASING
TO ------- FT.

QUANTITIES' L.F. SOIL 1 Q L.F. ROCK 1 SS samples I — US TUBES 1 ------ L.F. OW PIPE

I



DATE started* 1 eder associates / SHEET OF /

DATE FINISmEO* ^ . gt 1 BORING REPORT BORINS NO. S 3 /5/9
CLIIWTI t~totC/4L Cfffmcflf- C0|2.p&eft>IC/k/

5.iTf. (Uv^L£IL6-e'lickJ» FcR PoTfP'riQt- cof^TOfA(»-'a'r^o>o
}jcct'mo. «»h 4 9 3" oI
llNO COHT«*CTO«> 6-gO~CgCt4(^|cftL

EQUIPMENT* CASINO SOIL sampler CORE
BARREL

AUOER OBS. WELL (OWl

split SPOON (SS) UNOISTURBEO (US) PIPE CAP

TYPE • c sTs/u — — H5/) ~ —
SIZE • — OD — — — —
hammer wt/ fall -r /Vo /^o — BIT.

OMILLINO mo 
AND MCTHOO

CH£_ ^5'

Hobik 'I

SUHFACe CLCVATION' I NORTH COOROINATIi [cast coordinate <
SURFACE CONDITIONS ■ £>gs/ , LfVCL f7-^SS>
GROUNDWATER AT (‘R-S' FT. AFTER gog> HRS. /Q FT. AFTER /g HRS.

OEFTH
BELOW
ONO.

CASINO 
■LOWS 

WCR FT.
TYPE 
■ NO

DEPTH 
FROM - TO

BLOWS/t*OR 
CORE TIME

STRATA
DEPTH/

ELEV.

DESCRIPTION AND REMARKS 
TrAS««0-IO% Llltl* A IO-tO% 
Soma • EO-S9% AiiO • 99-90%

Monitor Hell 
Construction

I I

O-A 5'

-5-3

5'

Z
(»
7
rr
H

S'
lO
8

SICTW s.rtpO 
c

FlAL

Rc^/6f2*^ li-f+k sav
<<- +<i. I

TIl-I-

7-5--9 9
zo

(7 -13^ ‘oo

/< SSi 5Z ioe> /.5 sftnt

15.^-20 7o/.5-
19-5

s/Me

eoB^ <50

TYPE A BORING ----- CASINO ---- TO — FT THEN — CASINO ----- TO — FT.

QUANTITIES • 1 1 Z L F. SOIL 1 -7. -5" L.F. ROCK 1 -7 SS samples I US TUBES 1 — L.F. OW pipe



I
I

DATE started. eder associates
BORING REPORT

/ sheet of /
DATE FINISHED" SORING NO. SS /T"
CLIENT. /^oK/^z. '-f/c(yoeP

fROJECT NAME and LOCATION ^2>Tf/jr/AJL O 0^ A A-< /1~> LO ^ A A-> iy<T ST / <^Ar / 6}aJ BiZi^oZ£> O///0

rHOJCCT NO. (S) ■ J
^NG CONTRACTOR. 6-f C> 7 fC//  ̂/ <T/) L

ENGINEER. A

BORING FOREMAN. A/A/t^C/: £)/A/

INSPECTOR . XJ/^xr /•///$>

EQUIPMENT" CASINO SOIL sampler CORE
BARREL

AUGER OBS. WELL (OW ) DRILLING RIG
AND METHODsplit SPOON (SS) UNOISTURBEO (US) PIPE CAP

TtPC r Sree / — Z/S/^ — — sr
/'^dS//^ z/SIZE " — - 4'y — —

hammer wt/ fall ^^0 / 5 ii" — BIT.I
I
I
I
I
I
I
I

SURFACE ELEVATION. [north COORDINATE" EAST COORDINATE •
SURFACE CONDITIONS" P
GROUNDWATER AT,^,^.5^ FT. AFTER Q HRS. FT. AFTER HRS.
DEPTH
BELOW
ONO.

CASING
BLOWS

PER FT.

TYPE

a NO

DEPTH

FROM - TO
0

S'

>V(f. o-/<
Si’/7 /i--?

2S/p^ S -4 S'

/o

7.5-"^

/iT

5.520 /2 -^2 S'

SV/ 'Ts-v^r

55.?2 /'T-/9S

•

A?<

S52S 17S-21

3o 5S24 27-r-28).

SS2G

R) 1,9.^-^1

BL0WS/B‘0R 
CORE TIME

STRATA
DEPTH/
ELEV.

DESCRIPTION AND REMARKS 
Troe«»0-I0% LIHIt ■ I0-E07o 
Somi • JO-35% *nd • 33-50%

Monitor Well 
Construction

2

%
0>
12.

3
~7
J!

7
87

feV-5' 

>'o / S

2 jc/. 5"

Zoo/.^

-2.00 /.-!j

Zoo/,^ 

200/, 2

doo/.Z

^fsSh/CH S/^-T // ///e 

SftMt

Bp»_> si^r
-f/c

6-B^ S///)l^

cue! 20'

Lo^A^Affvd *^oiZe, 

snpv£. ( dp-,')

K lt_C

i

TIL-L

^ <_>OA7 i e
see9 2 6'-2l

TYPE BORING — CASING ---- TO FT THEM — CASING ---- TO — FT.
QUANTITIES- 1 ^0 L.F. SOIL 1 0 L.F. ROCK 1 SS samples | — US TUBES I ---- L.F. OW PIPE



date started*

DATE FINISHED* r/g6
eder associales

BORING REPORT
/ sheet of /

BOniNQ NO.
I CLIENT* C D^P-
ifROJECT NAME AND LOCAT10N 
I fROJECT'NO. «S) ■

POT(U7//)L Cdju r/fA^//i//f'r/oy/ /x^e~^y/o)/ ‘ . Of^/o
49S' /

^INO CONTRACTOR ■ -re/6^s 6-^Cl£cphlicAL
engineer * A//c/< /)A/p^y/9A/4s

BORING FOREMAN* JOp>/

INSPECTOR . ///C/< iP£CC/jP/9

lUPpMCNr* CASINO SOIL sampler CORE
BARREL

AUGER OBS. WELL low ) ORILLINO RIO
AND MCTHOOSPLIT SPOON (SS) UNDISTURBED (US) PIPE CAP

1 type * Sice/ /5<S>? — Ca/£ sr
[size * eP" o7> — — 6 " — A ' ' j /1 HAMMER WT/ FALL — BIT. ----------------

’SURFACE ELEVATION* [north COORDINATE i [east COORDINATE i

SURFACE CONDITIONS * JQPV .
CROUNDWATEW AT OP'/ FT. AFTER HRS.FT. AFTERHRS.

GNO.

CASING
blows

PEW FT.

TYPE 
a NO

DEPTH 
FROM - TO

BLOWS/«" OR 
CORE TIME

STRATA
DEPTH/

ELEV.

DESCRIPTION AND REMARKS 
Troe* • 0-10% Lllllt ■ IO-*0% 
Somt « 20-3S% And • 53-50%

Monitor Well 
Construction

o -/.5^

SS

SS44,

SS'T?

JJL.

ss^B

SSSO
-Z!

Rog-eg

2^ ^
7 (o
^ 7<f
(e

7 Sc^isv Si?s^

li-
ZO 2.*qSi5*

3~7 <oS

^'7c/. ^
^60/, 5'

3'> To^so, / S/9^zD^S/zT
• , Ap/ci :s^auj

F/Z.Z.

Silk sa-f
Cipc^ee. sKo>->

6gp/v^ SK-T Si Me clrt^ 
■i<. 4/I

ITLt-

>/

sHAue.

s«ME.

SAM£. 4 ^ ^

UJET" S^/9m(

O^V SURl-8. 

f<D^ (3 ^

n/

to^T S€£P

I
TYPE P eORINO — CASINO ----- TO ----- FT THEM — CASING ___

^QUANTITIES' 1 o?5" L.F. SOIL 1 Q L.F. ROCK 1 7 SS samples 1 O US TUBES 1 l.f. ow pipe



DATE STARTEO • 5-(o -
DATE FINISMCO 1 5- <o ' FA

eder associales L
BORING MpORT I

/ tMtlT /
•OWIHO WO. /7

ctUNT t
fWOJtCT N*HC ANO tOCATlON / kJav/f.ST \ IQ FOiS- C O ft M IM <^>1 OkJ

fM
MtCT MO. (Hi 0(
INC CO«T**CTO«' T?.Kly(yS 6-<eoTf-CfttOiC ftL ■ORINO roBCMAin

tNftmctw. t^^ctc ft»^D2>fti-^AS INSPECTOM • i?fcct4iA
EQUIPMENT! CASINO SOIL sampler CORE

•ARREL
AUOER oas. WELL tow)

AND METHODSPLIT SPOON (SS) UNOISTURaEO (US) PIPE CAP

TYPE ! "AS80P ST6FU r/5^ — — S5-
K/olj'le. D^.\lSIZE 1 o?" oo — (o —

HAMMER WT/ FALL -— • IT.

SUMFACe ELEVATION' [nONTM COONDINATE' |eA8T COQWDINATEi

^wfACE CCHDITIONSI 6-g(V/C &\iqw4 g2ft<^g 4cxoft£»:is eft&'i' ^
CAOUNDNATEN AT / ~p rr AfTEW MWi. fT. ArTER MAS.
depth 
■ ELOW 

OND.

CASINO 
•LOWS 

WEN FT.

TYPE 
• NO

OEFTN 
FROM - TO

•LOWS/•"ON 
CONE TIME

STRATA
DEPTH/

ELEV.

DESCRIPTION AND REMARKS 
Trtc* • 0-10% unit • IO-tO% 
Sema a tO-SS% AaE a 9S-S0%

Monitor Well 
Construction

/O'? o -/ S

lofs Ar- S

5' ?>-4. 5-

75'.

\ 3 A

Cl

sU-^-
li'Hle. clftv^

4e -f/geft/ei

FILU

TILL

bS

I

~r.s-M

12.-IS.5

|5 5?-^

so
oi^C

,5RM.£.

>(>■5 -17

11^ l

,^5^5.6

Mo/, S'

70 3oo

/4o/5'

20

Acrott p/oj e At Ht D 

6-gy sHPitg

sAm£.

^feT S€fttA

Fi?Acto«?€D

St4f»i-F

TYPE A BORING ---- CASINO) — TO — FT THEN — CASINO _ TO -- FT.
QUANTITIES' 1 ( 3 L F. SOIL 1 1 2. L.F. ROCK 1 9 SS samples I US TUBES 1 ---- L.F. OW PIPE



f
DATE STARTEO* P,^ eder associates / SHEET OF /
DATE FINISHEO' T- (o - BORING REPORT SORINO NO.

CLIENT. Motilou cHfMiciPL fo2Pb£(Q'trov/
fROJECT name AND LOCATION JJjT/: 1 L/L/A CTl/V T/Oa/ i=t>£ PbTf l/T(/HZ. CZWTA M1 A/AT f O r/

fiJCCT NO.It)< ot
NO CONTNACTON. T^i fe-<V5> fi-6o~Tfc f4 P» cf»f-

CNOINCER •

■OWINO fomm*n. <jDfit^ P r>llP<<=
IN5MCTON. OvC< ^fCCHlA

VAlllBMVSiT ■ *1 u|b
SOIL SAMRLER CORE AiiAAM OBS. WELL (OW) ORILLINO RIO

cwuiraicMi ■ WAS! Pill SRLIT SROON (SS) UNDISTURBED (US) BARREL
MI9cll

RIRE CAR AND METHOD
TYRE • sr<?f/. — — — — CM^ 3^S-
SIZE • — — — — 0^*\'

/3c. — • IT.
SURMCC ELEVATIONi InOHTH COONOINATE' {east COORDINATE'

SURFACE CONDITIONS ■ L-fl/fL (5-2Av/<^/. A/fvr TO UA<£

GROUNDWATER AT FT. AFTER HRS. FT. AFTER HRS.
OEFTH 
■ ELOW 
ONO.

CASINO 
BLOWS 

RER FT.

TTRE 
B NO

OERTN 
FROM - TO

•LOWS/«‘OR 
CORE TIME

STRATA
OERTH/
ELEV.

OESCRIRTION AND REMARKS 
Tract *0-10% LIMIc*IO-SO% 
Seme • >0-S8% And * SS-SO%

Monitor Well 
Construction

I

o-Z.r

5

'3

5"

L
sPmD'i'freiVtL /i4y/e 

s; \-\ d- cll^
^/6€v1 CL-flV iv'i-

He. </5gf*v«el

FKL

-r/c./-

7.r-q *&
30 <Ho

6?V 5Hr»u£

ss 2-12,5^ AZ SS"
2-3o

I^S-/7 P-ro/s- SA»-V«_ ^M-OLiWe^

120 1&0/.5-
vj3£T S^ftvA

o r
6- o

^5' e ,?g'
oev 6-Py F?ftcio^^c> sriAi-s.

eos 8

type f\- BORING -— CASINO ■— TO ------ FT THEN — CASINO -----TO ---- FT.
QUANTITIES. 1 q L.F. SOIL 1 C?0 L.F. ROCK 1 7 SS samples | — OS TUBES 1 — L.F. OW RIPE



•ATI riaitMioi /O -/ -
4 eder associates!.
1 SORING REPORT I

•HCiT / or /
OORINI HO. sa

CLIIHT i Ch'/^,'(Al/ (PoiiP.

fftOrlCT HAHI OHO tOCATlOM P/)^sr jz Jif ri'f'aP o/P/o

^1
lAfCT HO. m< /
|M COHTHACTOH « T£\i-C-^ C~fO Tec •OHII AcKo Civ'k.

B%S OHSIRlIRi 1 iNsricTOR • Ijl'cfe. c t K1 i*

lOWirHIHTi CA9IH*
1 SOIL Siihrlir I CORI 1 OSS. HILL lOWl 1 ORikUNS Hit

•arrcl
avaKN riri CAR

Ttrit — — — — CMi^ S“5'
9in> <9" CO — — — — — Dpi!/
HAMMCR «T/ rAU. /40 /^o — 1 •'»- 1
•UlirACI ILIVATIOMI Ihohth coohoinatii :^'A ■cast COONDINATIi /jA
MHrACC COMOlTIONti CMKi.'k-tf '(~i// Ay.Vf/y t UJt j
•NOUM —- rr. ArriA NR*. rr ArriR NR*.
•CRTN
OCLOW
•NO.

OVA
2EADIN& rm

• HO

oerTH 
rROH - TO

■LO«t/«*OR 
CORI TIMt

STRATA
eiRTN/
ILIV.

OISCRirTION AND RIMARK* 
Trat«aO-IO% Util* ■ 10-10% 
•a»* • tO-99% M • *9>S0%

Monitor Well 
Construction

t^P3 <9-1-51

1.5- ?5 6>‘

I

4.6

4.^- (c

^JoS K|CfTf?iflL-

U>m/(rf.'/ clM V# /.s'

feu: soi-ic.
ctrty

Bu F£?j»/£iey

6o& (^6

F\ll Ho fog

TtRI ---- SORINQ ---- CASINO — TO — rT THEN ---- CASINO — TO — rr
QUANTITIES' 1 L.r. SOIL 1 — L.r. Rocr 1 / S9 samrles | — US TUBES 1 ---- L.r. OW riREI



MTt BT*KTC»i /D - / - ^ G
•ATI rl•l•••ce• - /-

4 eger associatesT 1 Soring report r
•hut / or
•OMIN* MO. 5^ c?0

CtlIMT • h/cJ>K/LC
yOJiCT MAUI AMO tOCATlOW r^A/15c .zzr S-^'^PcJoWTc

:ct'mo. !•>• ^Q^ot

• eOHTMACTOtt • T/ 0 & S G-6 o Tf r r /c
• CNOINIIRI

•OAINI rORlMAMi kJO/iA/ ^jW>ci/r
IMSriCTORi AJ/ck /^rc A ;/f

lOUlFMIHTi CAIIH* SOIL Si

SFLITSFOOH ISS) UNOItTuRSIO lUSI

CORI
BARRIL

AtlSIR OBS. Ml
Fin

LL 10* 1
CAR

TTFI» — — — 5'5'
•III* ^“DD — — — — — Kohle Dfj\
HAMHIR mX/ FALL :— / <fo /ro •IT. —
•UNrACt iLtVATlONi a/,4 I NORTH COOROINATIi llAtT COOROINATIi —
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•ROUNOWATIR AT ---- FT. ArflR MRS. FT. AFTIR NRI.
•IFTN

•ILOO
•NO.

OVA
ISAPIN& TTFI

• HO

OIFTH 
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•LOMS/A'OR 
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OIFTH/

ILIV.

OtlCRIFTlOH AND RIMARKI 
Trtt«>0-I0% UttiA* 10-10% 
••*• • >0-lS% AaI • 18->0%

Honitor Well 
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P - 4 5 pas-sseci

/.S'-3

<

fPS /oP CHeMPAtd 
/^oH/ed '^/ojhT Ci/)i 

LOHt/oR^ CHfMPpCiP.

F/LL -/o 6c8

5-5.5
"1-5- (p
fc - 7^

7,s-q

5/J-^e
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FPL I0-S-/2 4

9'
e^JJ Cc/H FU^L

eoS /p

TTFI — •ORIHfi — CASINO — TO — FT THEN — CASINO ----- TO ----- rx.
OUANTITICSi 1 /c2 L.F. SOIL 1 — L.F. ROCK 1 3 SS SAMFLCS | — US TUSCS 1 ---- L.F. OW FIFEI
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•M«T / or
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[f O^CT >1 5^^ 5-’^'/yCiC it}/4'//OK/ P/^/^-TC 77~ ^rcJ'fo^c/ O//fO

ler »o. itti o /
COWfACTOW. T^/(y-0‘^ &eo7frj^jt/^^9c

tNtmccii • /U/rAC
IteUIRNENTi

CASINO SOIL SANRLER CORE
■ARREL

AUSER OBS. NELL ION) ORILLINB RM
SPLIT SPOON (SS) UMOISTUROED lusi PIPE CAP

|TTRE> S-^AUd A?d — - — — CMt
IsiSE •

_
^ — - — — — HobiU Oe>i(

1 NAMMER NT/ EAU. --- /s.Z> — BIT. —
JSUREACE ELEVATION! /ijP 1 NORTH COORDINATE! — |EAST COORDINATE! —
1 SWRPACE CONDITIONS • c//ma>/'x p/l<-
Tsrownonaten at — PT. AETER MRS. PT. APTER NRS.

Mrrit
BCLO«
•NO.

OVA
I2EADIN& Tm

• NO

OCNTN 
rOOM - TO

BLONS/t'OR 
CORE TIME

•TRATR
OERTN/
ELEV.

OEtCRIRTION AND RENARKS 
Tr*«« ■ 0-10% uni* • IO-tO% 
•■■•••tO>SS%AM« SS-S0%

Monitor Well 
Construction

/-•s-3

pA*SSc3 4o 
•3’!

5

/O
q -/Q.5^

<pq

IS

KPlO n-iP.^

\p

so-t-v /5'

(7?g

CHfMpAC(< MAVeiflt.

3flHe 4.5"

7.y' 6-9-^/^ M0M\t6 <*o<»r

(^eeeo cri€M(iftf(c @ 13'

jyo CA/fMA^c< 
6-ey/gj2N/ Cd,(^v Fi<-i-

B06 <S i^.s'

<[lln««Mprtc.te. 4o 15* 

CcAV 40 foS

I

I
type — •ORIND — CASINO ' TO — PTTMEN ------ CASINO ---- - TO — PT.
QUANTITIES! 1 /S’. 5"L.E SOIL 1 — L.P. ROCK 1 SS samples | — US TUOES 1 ---- L.P. 0» PIPE
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[fRQjQCT NRt RMO tOCRTION S^J>t>5'->e-^^CP. ^Wr-j’ 0^/0

ICT'NC. t»t« ^q^O)
IR CONTNRCTOR' 6-f a 1 ^<- tORIRO rOR|MRR< kA:^/y\y (d^-e.

Lt INOiNCCRi INRPICTOR • yU/C< ^efCC/Z/d

lOWIPMENTi CASINO
1 SOIL sampler I CORE 1 OOS. NELL iON) 1 ORILLIHO RM

DARREL
ava%M

PIPE CAP

TYPE* Sd/)^df!Bd — — — — CMt,
SIZE* d''Z>C> — — — —
HAMMER NT/ PAU. — /yo /j 0 — 1 OIT. ------ LJ^f/1

SURPACC CLCVATION' a^A I NORTH COOROlWATIt llRtT COOROINATti

tURPRCC COMOlTlONt'
RROUNOMTCN AT — PT. APTtR MRS. PT. APTIR NRt.

depth CVSJK
OELON

OHO.
REABIN& TYPE

0 HO

ecpTH
PROM - TO

0 O'L^

AS--5

5 ^'A.S
<P! y. y- 6?

6-6.5'

•
—

-
-

—

1

OLONS/O'OR

CORE TIME
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depth/
ELEV.

DESCRIPTION AND REMARKS 
Tr«M«0-IO% Uni* *10-10% 
$••• • >0-SS% Aa4« 1S-S0%

Monitor Well 
Construction

SPy/s-P-y SM-T sor-vc cliSy 

A S ' B^< S>9mO

4.5 - «? <S^X Fo-vADfiY 5^9/AO

till

60S @ <0.5'

FILL -io (o.S' 

TILL ^ (b-S '

Type — OORIMO — CASINO ------ TO ----- PT THEN ---- CASING ---- TO ---- FT.
OUAHTITICS* 1 £. r L.F. SOIL 1 — L-P. ROCK | / SS samples I ---- US TUOCS 1 ------ L.r. owI
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fMMCT HAM i lO-'' H= ge6 <cVci oHi o
'Ct'bo. Itl< ^<^3 0 1

■tkactom ■ yeiGO^ C-f oyfr rJ Au >0AIIH rOWtIIAWi ^OrjQ ^• }~''f
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COWIRMtHTi CASINO 1 SOIL OAMRLtR 1 CORE
Aaaara

1 Ott. WELL lOWl 1 ORILLIN* RM
■ARREL

MIVtK
WIRE CAR

TTRt* — — — - — dMa. ‘5’S'
»IZt« — d>'' oO — — — — — Hob/'/e. Dp'//HAMMHVr/rAU. — ■IT. —
MRPACC KLCWTlONi a//9 Inontn coomdinatii JIAtT COONOINATKi
tUAfACC C<MOmONt< C//fHp/fCK F/i.C /^apPv
•AOUAOWATCA AT rr ArrtA NAS. rr. ATTfR MMA.

ocrm
$uom
•MO.

OVA
REABIN& TTAf 

• NO
OcrrN

rnoH-ro
■LOMI/O'OR

cone TIME
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OCRTN/
tLtV.

eCSCRIRTION AMO NtMANKS
Tr«t* • e-10% unit ■ io-to%
•••••<0-S8%Ar«* 19-90%

Honitor Well 
Construction

O 0-^-5' LO-T CL^/9'/ Cc-hfr-t^ei
iz. cf/e/^^y^/

u.jyr/s./y cc/y/

SL< Sf^i^D ie. 5Zrv<( 

€o»?> Q U'
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Foot^ozy Fii-L io fo3.

p
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DATE STARTED. 1 j&der as.<;oriAte& SHEET /OF /

client. /)i~ f'oep.
WWTRlfMW FWAW. J O er>^ C>

ItOJECT'NO. IS).
/J C /C-'pA , J <J'/T

^■HNG CONTRACTOR . ~ £ A 0 6 S C-f 07 fC/A ̂  C 9L

f tNSPCCTQR •

tfAlilSUff RiV • Mk A • 1
SOIL sampler CORE AiinvB OBS. WELL (OW) DRILLING RIG

CQUIPMCMT « CA9III9
SPLIT SPOON (SS) UNDISTURBED IWS) BARREL

WIIXIV
PIPE CAP AND METHOD

TYPE «
■-------------------

— HSd — ----
Kyf •tk L fiSIZE • P" OC> — — TO — —

HAMMER WT/ fall y^o/zo BIT. --------

SURMCe CLev«TION> I north COOROINRTIi ICAST COOROINATCi

SURFACE CONOtTIONSi
GROUNDWATER AT FT. AFTER HRS. FT. AFTER HRS.
DEPTH
BELOW
OND.

/SWA

REAPING TYPE

a NO

DEPTH

FROM - TO

o )i IDS' .5-,^

s.r SSlO<c J'3.5

/O
/-5 SSio"> 0-A-5'

/5'
5 ssioB 12.5-7^

d O

4 n- iQ.6

- 6 Sil 16 2S-‘d-;?A:

-
-
>-

•LOWS/C‘OR 
CORE TIME

STRATA
OERTM/
ELEV.

OESCRIFTION AND REMARKS 
Trie* ■ 0-10% LItllt ■ IO-tO% 
Se«* • t0-SS% And • SS-SO%

Monitor Well 
Construction

7
3

// S/9jyO,

SAl/O F\LL SOrvC 
bci'cla. pouc^f-e.

Fill 4o 15-5

3
(fi

Sftne- >1-ciVidfes

/5.JT

3o
^6l8^tJ H/Crf/ty 

Sl^niL

(a b
too/. 3 oeA4U-?-rd,

€ ® P4.3 '

TYPE BORING ----  CASING FT THEN CASING ----

I
QUANTITIES' t - <r L.F. SOIL I i?- L.F. ROCK | SS samples I ---- US TUBES | — L.F. Ow PIPE
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•GRIP

CLIENT I /7u^/Z2. C o£ p.
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ft* ran

mojtCT mo. (t)>
INO CONTRACTOR' ! (rC- S O-f O T B C fV a/f C lORIP

INSRECTOR • ^JlC/<

EQUIPMENT' CASING SOIL sampler CORE
BARREL

AUGER ORS. WELL lOW)
SPLIT SPOON ISS) UNOISTURBEO (US) PIPE CAP

TYPE • — /Vr.y — —
SIZE • ,--- -- - -

■--------------

hammer wt/ fall .--- — • IT. —

AND METHOD
(~ML -5 ^ 

A4)A/tr

SURFACE CONDITIONS'
GROUNDWATER AT / ( FT. AFTER t/(g N*»- FT. AFTER HRS.

depth
•ELOW

ONO.

rtV/AW 9\
REA1»N& TYPE

• NO

depth
FROM - TO

O 55' .5-^
c

.a-s.5
5* r2 3.5-5

/o
s.r 3-q-5

,/f 4.4 S587

0
15 5i.T-5i5

. — ;p-5-515

-
-

—

■

•LOWS/G”OR 
CORE TIME

STRATA
OERTH/

ELEV.

OESCRIFTION AND REMARKS 
Tract ■0-10% LItIta ■ IO-EO% 
Sawa • IO-SS% And • SS-30%

Monitor Well 
Construction

51
9
(s>

3
"^8
7
7
9

SPifJO, Pi 

ThOopOKv/ s<-AG-

FILL ^.-5

BCtJ tu-L T\U-

SKftk eoS
11 
^1 ^.5

12.S

\7

///y-i/y sMk, ujc-f '

LA^iftlFe, Irvc I 4o 12.5'^ 
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75' IOG S^AI^

Gl sAHe_
.'6 /

87/.5 <s-p.y

I
type BORING ----  CASINO FT THEN — CASINO ---- TO ----
QUANTITIES' I S' L.F. SOIL T L.F. ROCK I ~7 SS SAMPLES | — US TUBES | — PIF

I
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CASINO SOIL SAMFLER CORE
•ARREL

AUOER oas. WELL low)

SFLIT SFOON (OS) UNDISTUROEO (US) FIFE CAF

TTFE « — E/Sd — —
SIZE • — -/"xo — —
HAMMER WT/ fall — /^o /so • IT. ---------

INSRECTOR ■ ^ICK /PfCC////?
ORILLINO RIO 
ANO METHOD

QHt
/^d6>'/c /Dpj/

SURFACE CONOITIONS*
GROUNDWATER AT FT. AFTER HRS. FT. AFTER HRS.
DEFTH

• ELOW
•NO.

CWJ h.Vi/V f\
READING TtFE

• NO

DEFTH

FROM - TO

o '■S .5 '=2

/I/jS

5 ///C 3S'5

to

S-fiP /y/zP ft-q.5

///£ iD.^i -14

c5 o
o? JUP n-H.‘S

^5

HI (j ■3I.T -<P^

...

- /II hi sh-;ii6
-

—

\

•LOWS/O" OR 
CORE TIME
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OEFTM/
ELEV.

OESCRIFTION AND REMARKS 
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Monitor Well 
Construction

I

A

5
5
/
/2

2

6lK/S(?n^ 5An/D , esH, 6<ia< 
<oo(-c^e-j s\iv^ T (

Fli^L 4o Zi.5 

TII-L Hto p(9 ^

6
5

/

J

lO

5'
to

Sts Stt-TV
SRP/6-f'^ C.LPi^ till

''5 0/5'

€-oS tS- c3($.5'

TTFE ^ •0RIN6 ----- CASINO ----- TO -----  FT THEN — CASINO — TO — FT.
QUANTITIES' \ //Q L.K SOIL 1 5" L.F. ROCK 1 ss samfles I — US TUBES 1 — L.F. OW FIFE
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£A€I MA
SOIL SAMFLCR CORE

AliAff ■ OBS. WELL (OW)
WA«I MW SFLIT SFOON |SS> UNOISTURSCO (US) ■ARRCL RIFE CAR AND method

TYRE ' — HSd/ — — rr
SIZE • —- a" O/D -- 4'^:rry ---- — Of i!
hammer wt/ fall '^O /3o — ■ IT.
SURFACE CLCVATiONi Inortn COOROINATCi ICAST COOROINATCi

surface CONDITIONS' xV/u/
GROUNDWATER AT FT. AFTER HRS. FT. AFTER HRS.
OCRTH

■ CLOW
ONO.

OVA
REAWN& TYRE
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OCRTH

FROM - TO
O a ^ulA

JO
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-
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-
-
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OCRTH/
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Construction

3
3
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SKaI^ foS

S^a/D < s/^

-fe. /

a
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^
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QUANTITIES- 1 O’"! L.F. SOIL 1 / L.F. ROCK 1 y SS samples | ----- - US TUBES 1 ------ t.F. OW PIPEI
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INiriCTOM • A^/C/< /*?<£ cc/•//>?
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•ARREL
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ANO METHODSRLIT SrOON ISS) UNOISTURSEO lUSI rirc CAR
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tidSi/e /Oa '/SIZI ■ aa — — ^ ' xo —- -- -
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•CRTH
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OKRTN
RROM-TO

o o SSiQ
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5 /
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/f
o Q.5-/-^
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- ^

-
-
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1
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CORC TIMC
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Construction
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3
/

3
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z
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S/ihiS
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3
/
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1
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